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Life is so diverse, colorful and attractive that endless human thoughts about essence and forms of it are completely 
natural. Specificity of biological existence is mostly expressed in systematical interconnectedness and versatility. At 
the same time life represented by a human being as the life’s most perfect creature comes out at once as a subject and 
an object, as initiator and consumer of any self-observations. Moreover, it is obvious that hidden evolutional mission 
of human society is to use own intellectual, creative and social potential for implementation of optimal stimulation, 
improvement and rationalization of separate biological processes. 

Objectively this conclusion comes from the existing balance of biological resources and natural mechanisms of their 
development. Of course this happens in the light of person’s understanding of expediency and in the fullest confor- 
mity with its needs. 

It is natural that people do not always make efficient decisions and behave as reasonable owners of the Earth in spite 
of understanding the essence of their actions (or because of the lack of knowledge). Consequences of mankind’s so- 
cial activity sometimes have negative or even disastrous effects. 

However nowadays our world is built in a way that assumes non-alternative, short-term human domination over 
nature. Without doubt such conclusion is groundless in the long run, as natural powers are nevertheless still poorly 
studied and controlled by the man. Momentary genius discoveries, decisions and mistakes affect natural phenomena 
directly. Another way is impossible: natural evolutionary development of biosphere is subject to adjustment only by 
human mind (taking into consideration interaction of biosphere with external material environment). In this regard it 
is very important to replace trial and error method in contacts of humanity and nature with the policy of reasonable 
and responsible decisions. One day after all it can be too late to correct horrible consequences of our consumer at- 
titude to Earth. 
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BIOCHEMICAL ANALYSIS OF LEAVES OF TILIA CORDATA IN CONDITIONS 

OF TECHNOGENIC POLLUTION 
(ON THE EXAMPLE OF THE CITY NABEREZHNYE CHELNY) 

I. Bukharina 1 , Doctor of Biology, Full Professor 
P. Kuzmin 2 , Candidate of Agricultural Science, Associate Professor 
A. Sharifullina 3 , undergraduate 
Udmurt State University, Russia 1 ’ 3 
Kazan (Volga) Federal University, Russia 2 

The article describes thephysiological and biochemical species characteristic of Tilia cordata, which grows in the conditions of different 
contamination level. Not only the contamination level has a significant impact on the content of studied photo synthetic pigments and metabolites, 
but also the orientation in space of the assimilatory organs of plants. 

Keywords: Ttilia cordata (Mill.), technogenic environment, leaf photosynthetic pigments, ascorbic acid, peroxidase activity, tannins. 
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N owadays, large industrial centers are 
extremely open artificial systems 
created and entirely dependent on man as 
only a man is responsible for maintaining 
the ecological balance and improving the 
sanitaiy conditions. Such questions are of 
particular importance as it is necessary to 
select species of living organisms that can 
not only survive in the extreme conditions 
of urban environment but also have a posi- 
tive influence on it helping to optimize and 
improve it (Bukharina and others, 2007). 
There has always been works to study the 
potential of plants as a factor in improving 
the quality of urban and technogeneous 
habitats. One of these species of plants is 
a small-leaved lime which is widely used 
in landscaping of large industrial cities. For 
example, it is known, that during vegeta- 
tion period 1 kg of Tilia cordata leavescan 
accumulate up to 10 gr of sulphur diox- 
ide and up to 10 kg of carbone dioxide 
and it, in its turn, leads to decreasing of 
photosynthetic rate and early yellowing 
of leaf blade. (Sergeichik, 1984;Kulagin, 
1 974;Bukharina,Povamitsina, Vedernikov, 
2007). 

Naberezhnye Chelny is a city in the 
Republic of Tatarstan which is located 
in the Middle Volga region. The average 
annual rainfall in the region is 555 mm. 
The average annual atmospheric temper- 
ature is 2... 3,1 °C. 

Naberezhnye Chelny is a major indus- 
trial centre with the population of 530 thou- 
sand people. Mechanical engineering, elec- 
tric power, construction industry, food and 
processing industries are the main indus- 
tries in the city. Kamskii Automobile Plant 
is the main enterprise forming a company 
town. On the basis of the “Report on the 
ecological state of the Republic of Tatar- 
stan” we gave the characteristic of the air 


pollution level in the areas where woody 
plants grow. A comprehensive air pollu- 
tion index (API=15,3) shows a very high 
level of air pollution in the city. There was 
found the excess of maximum permissible 
concentration of benzo(a)pyrene, formal- 
dehyde, phenols and andoxides of carbon 
and nitrogen. 

The object of study is a small-leaved 
lime ( Tilia cordata Mill.). The studied 
species grows in the city in various eco- 
logical categories of plantations: along 
highways (the major highways are Auto 
1, and Mira Avenue) and the sanitary- 
protective zones (SPZ) of industrial en- 
terprises such as pic. “Kamaz”: plants 
“Liteinii” and “Kuznechnii” are the main 
polluters of the city. The area of Cheln- 
inskii forestry (forest and steppe zone of 
9539 hectares, forest and steppe region 
in the European part of Russian Federa- 
tion) was chosen as conventional control 
zone (CCZ). The area of the city park 
“Grenada” was chosen for introduced 
species. The sample plots were laid in a 
regular way (5 plots in each area the size 
of which is not less than 0.25 hectares). 
To study the content of physiological and 
biological indexes in the plant leaves 
within the test plot (TP) the selection (10 
plants of each species) and numbering 
of chosen woody plants were carried out 
and their living condition was assessed. 
The chosen species of plants were in a 
good living and middle-aged generative 
ontogenetic state (g 2 ). During the active 
vegetation period of trees, notably in 
June, July and Augustwe selected leaves 
of the middle formation on the annual 
growth (in one third part at the bottom 
of the crown of studied plants growing in 
southern exposure). Within the test plot 
we took the soil samples and carried out 


analysis of them (composite sample con- 
tained individual samples after the man- 
ner of envelop). The exposure was iden- 
tified by compass and corresponded to 
the structure of the part of crown regard- 
ing to the north and south. In the plan- 
tations along the highways the southern 
exposure stretched to the avenue. 

In the laboratory we identified the con- 
tent of chlorophyll a, b and carotinoids in 
the leaves of woody plants by spectropho- 
tometer method in acetone extracts (the ab- 
sorption is 662, 644 and 440,5 correspond- 
ingly). The concentration of pigments was 
calculated by using Holm-Wettshteinequa- 
tion. The quantitative content of ascorbic 
acid was identified in accordance to the 
State Standard 24556-89 (titration analy- 
sis). The content of condensed tannins in 
the leaves of woody plants was identified 
by permanganatometric method (Lev- 
enthal method modified by Kursanov), 
and peroxides activity - by colorimetric 
method of Bojarkin A. M. (Mokronosov, 
1992; Workshop (Laboratory session)... 
1991; Nikolaevskii, 1999). The analyses of 
vegetable samples were carried out in the 
Ecology and Plant Physiology laboratory 
of Biology Faculty of the Branch of Ka- 
zanskii (Privolzhskii) Federal University 
in Elabuga. The study lasted during two 
vegetation periods (2011-2012). 

The statistical package «Statistica 
5.5» was used for mathematical process- 
ing of the materials. 

For interpretation of obtained materi- 
als we used methods of descriptive statis- 
tics and multivariate analysis of variance 
(by cross-hierarchical scheme with the 
subsequent assessment of differences by 
multiple comparisons LSD-test). 

The content of chlorophylls a, 
b, carotinoids, ascorbic acid, tannins 
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Table 1. 

Dynamics of physiological and biochemical indexes content in Tilia cordata leaves (Tilia cordata Mill.) growingin 
different categories of plantations in the city of Naberezhnye Chelny 




Indexes 

Month of 
vegetation 

Leave 

exposure 

Chlorophyll a, 

mg/g 

dry substance 
(HCP 05 = 0,01) 

Chlorophyll b, 

mg/g 

dry substance 
(HCP 05 = 0,01) 

Carotinoids, 

mg/g 

dry substance 
(HCP 0 = 0,02) 

Ascorbic acid, 
mg/% (HCP 05 = 
2,1) 

Peroxides 

activity, 

conventional 

unit 

(HCP=0,02) 

Tannins, 

% 

(HCP 05 = 
0,01) 


Conventional control zone 

June 

northern 

1,13 

1,29 

8,08 

316,8 

1,40 

0,43 

southern 

1,03 

1,56 

7,95 

329,6 

1,54 

0,50 

July 

northern 

2,85 

2,42 

11,50 

176,5 

4,12 

0,63 

southern 

2,63 

2,86 

11,27 

186,3 

4,21 

0,67 

August 

northern 

2,34 

1,84 

10,93 

112,4 

2,72 

0,99 

southern 

1,88 

2,10 

9,47 

133,4 

2,38 

1,10 


Sanitary-protective zones of industrial enterprises 

June 

northern 

1,34 

1,65 

9,91 

391,6 

2,12 

0,36 

southern 

1,17 

1,73 

9,42 

440,1 

2,46 

0,38 

July 

northern 

2,57 

2,71 

10,93 

156,3 

2,96 

0,74 

southern 

2,45 

2,91 

10,25 

175,0 

3,22 

0,78 

August 

northern 

1,75 

2,40 

8,14 

153,6 

1,83 

0,95 

southern 

1,58 

2,70 

6,80 

190,3 

1,90 

0,96 


Highway plantations 

June 

northern 

1,28 

1,52 

9,53 

170,4 

1,22 

0,33 

southern 

1,21 

Q 1,60 

9,01 

174,2 

1,56 

0,32 

July 

northern 

2,53 

2,71 

10,89 

122,8 

2,99 

0,72 

southern 

2,39 

2,89 

10,23 

106,1 

3,31 

0,73 

August 

northern 

1,58 

1,86 

7,57 

101,4 

1,81 

0,89 

southern 

1,39 

2,00 

6,10 

92,5 

1,99 

0,89 


and peroxides activity in leaves is the 
main indexes of physiological and bio- 
chemical state (Table 1). Multivariate 
analysis of variance of the results of the 
study revealed that complex of grow- 
ing conditions (the level of significance 
of P<10' 5 ), the period of vegetation 
(P<10' 5 ), the exposure of leaves 
(P<10' 5 ) and the interaction of these 
factors (P=3,98‘10‘ 5 ) influenced the 
content ofchlorophylls a, b, carotinoids 
in Tilia cordata leaves. The highest 
amount ofchlorophylla andcarotinoids 
was observed in conventional control 
zone in July in the leaves of northern 
exposure 2,85 and 11,50 respectively, 
while the leaves of the southern ex- 
posure contained thehighest amount 
ofchlorophyll b 2,86 mg/g in dry sub- 
stance. 

The study has shown that in tech- 
nogenic conditions in the early period 
of active vegetation the amount of 
photosynthetic pigments in leaves in 
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comparison with given indexesin con- 
ventional control zones significantly 
rises: chlorophyll a by 0,15-0,21 and 
0,14-0,18 (HCP 05 = 0,01); chlorophyll 
b by 0,23-0,36 and 0,04- 0,17 (HCP 05 = 
0,01); carotinoids by 1,45 - 1,83 and 
1,06 - 1,47 mg/g in dry substance 
(HCP 05 = 0,02) respectively in the 
leaves in northern and southern expo- 
sures. Moreover, in the leaves in south- 
ern exposure the concentration ofchlo- 
rophyll/?was higher during the whole 
period of active vegetation of plants. 
During the period of observation, on 
the contrarily, it was found a decrease 
in chlorophyll a andcarotinoids in leaf 
blade in comparison with the conven- 
tional control zones. Their significant- 
ly higher content was observed in the 
leaves in northern exposure in all cat- 
egories of plantations. 

Multivariate analysis of variance 
of the results of the study revealed that 
complex of growing conditions (P<10 5 ), 


the period of vegetation (P<10' 5 ), the ex- 
posure of leaves (P=1,9T0' 5 ) influenced 
the content of ascorbic acid (AA)in Tilia 
cordata leaves.The highest amount of 
this metabolite was observedin Junein 
the plants growing in sanitary protective 
zones of industrial enterprises where the 
leaves in southern exposure had 440,1 
and the leaves in northern exposure had 
391,6 mg/%, and it is significantly higher 
than the indexes of conventional control 
zones. In July the content of ascorbic 
acid (AA) decreases sharply (to the 
level of 156,3-175,0), and in August 
this level was 153,6 - 190,3 mg/% 
with the higher content of ascorbate in 
the leaves in southern exposure. In the 
plantations growing along highways 
the small-leaved lime species had some 
differential characteristics which re- 
sulted in considerable reduction of this 
metabolite in the leaves of plants in 
comparison with the control plantings 
during the whole period of observation. 
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Multivariate analysis of vari- 
ance of the results of the study re- 
vealed that the complex of growing 
conditions (P<10 5 ), the period of 
vegetation (P<10' 5 ), the exposure of 
leaves(P=l,96‘10 5 ) and the interaction 
of these factors (P=0,03) influenced 
significantly the peroxides activityin 
Tilia cordata leaves. In the early period 
of vegetation in June the highest level 
of peroxides activity was recorded 
at the plants growing in the sanitary 
protective zones of industrial enter- 
prises (in the leaves in southern expo- 
sure 2,46, in northern exposure - 2,12; 
which, correspondingly, is higher by 
0,9-0,92 and 0,72-0,90 conventional 
units than in plants growing in conven- 
tional control zones and in plantings 
growing along highways, if HCP Q5 = 
0,02). Afterwards, peroxides activity 
in Tilia cordata leavesgrowing in the 
conditions of technogenic impact de- 
creases but this activity in the leaves in 
southern exposure keeps going in July 
and August. 

Multivariate analysis of variance 
of the results of the study revealed that 
the complex of growing conditions 
(P< 1 0 5 ), the period of vegetation (P< 1 O' 
5 ), the exposure of leaves (P=l ,61 • 10" 
5 ) and the interaction of these factors 
(P=2,57'10 5 ) influenced significantly 
the content of tannins in Tilia cordata 


leaves. The highest level of tannins was 
found in plants growing in convention- 
al control zones at the end of the period 
of active vegetation in August. In the 
conditions of urban environment the 
small-leaved lime, presumably, spend 
this metabolite on the adaptive reac- 
tions so its amount decreases. A simi- 
lar trend has been noted in our earlier 
publications (Bukharina I.L., Kuzmin 
P.A, 2012). During the period of veg- 
etation Tilia cordata leaves in south- 
ren exposure accumulate more tannins 
growing in sanitary protective zones of 
industrial enterprises by 0,01 - 0,04; 
in the plantations along highways - by 
0,01 %, in comparison with this index- 
es in the leaves in northern exposure. 

Thus, the small-leaved lime has a 
specific reaction to anthropogenic im- 
pact by changing its physiological and 
biochemical indexes. Not only has the 
level of technogenic impact a significant 
influence on the content of studied me- 
tabolites but also the orientation in space 
of the assimilatory organs of plants. 
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FLORISTIC ANALYSIS OF THE “ZMEYOVA DUPKA” NATURAL LANDMARK, 
STARA ZAGORA REGION, SOUTH BULGARIA 


S. Radanova, Chief Assistant, PhD 
Thracian University, Bulgaria 

The article casts light upon the contemporary condition of the flora of the “Zmeyova dupka” Natural landmark, Stara Zagora Region, South 
Bulgaria. Significant floristic diversity is registered on an area of 40 hectares - 129 species of higher plants (mosses excluded), belonging to 101 
genera and 40 families. Investigation is conducted in the 2006 - 2008 time span and up to date in 2012. 

Taxonomic structure, ecological and biological type, and the floristic belonging of the components of the flora are analyzed. 4 Balkan endem- 
ics and 2 species with Nature preservation status according to the Bulgarian and international legislation are found. According to the existing 
legislation the territory protects object of the inanimate nature (rocky cave), but the established endemic, tertiary relicts, rare, and medicinal plants 
require introduction of plant preservation measures. 

Keywords: higher plants, nature preservation, Stara Zagora Region, South Bulgaria. 


B ecause of its unique bio-geographi- 
cal situation and rough mountain re- 
lief, the Southern parts of Bulgaria have 
long ago attracted the attention of explor- 
ers. Analyzing the plant cover of the Bal- 
kan Peninsula in the beginning of the last 
century, Adamovic (1909) pays special 
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Fig.l. Biological spectrum of the flora. 


attention to the climatic factors defin- 
ing the composition of xero-thermic oak 
forests in the Stara Zagora Field. Later 
on Veltchev, Gantchev (1968) implement 
ecologic and geographical investigations 
on the Ihtimanska Sredna Gora and the 
Sastinska Sredna Gora Mountain, and 
Gantchev, Dentchev (1963) and Stanev 
(1973, 1975) on the Eastern Sredna 
Gora Mountain and the Stara Zagora 
Field. Data gathered for the Sredna Gora 
Mountain chain show not only substan- 
tial floristic variety, but also its partici- 
pation in the processes of morphology 
and species formation. The registered 
even then massive presence of Mediter- 
ranean and sub Mediterranean species 
supports the thesis of a deeper penetra- 
tion of Mediterranean influence along the 
Maritsa river valley. Updating informa- 
tion with respect to the Samena Sredna 
Gora Mountain is forced by the fact that 
in the recent years the Gomotrakiiska 
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lowlands subregion is determined as one 
of the most anthropogenized parts of 
Bulgaria. The aim of the present research 
is to analyze the floristic diversity in an 
unexplored for the Samena Sredna Gora 
Mountain region. At this stage the pres- 
ervation status of the Natural landmark is 
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Fig. 2. Distribution of the vital forms 
according to Raunkier (%). 

solely based on the protection of a rocky 
formation, but the results obtained may 
lead to reconsideration of the protected 
territory status. 

The above mentioned Natural land- 
mark is located on the land of the village 
of Zmeyovo, Stara Zagora Region, Bul- 
garia. It includes rocky formations and a 
cave, all situated on an area of 1 hectare 
in the vicinity of the Zmeyovo stone-pit 
and Betera summit, one of the highest for 


the Samena Sredna Gora Mountain (809 
m). The lack of abmpt boundary between 
the vegetation on the rocky complexes 
and that on the surrounding hills made 
it necessary to analyze the vegetation of 
a whole section (according to the Forest 
Management Plan) with an area of 40 
hectares. 

The territory analyzed gets into the 
Gomotrkiiski District of the Macedo- 
nian and Thracian province, character- 
ized with transient continental climate 
with Mediterranean influence. The route 
method with transect passages was used 
for the establishment of the species di- 
versity. A frame of an area of 1 m 2 was 
utilized when the number of populations 
was measured. The florisrtic belonging 
of taxa was determined according to the 
works of Asyov & all (2002). Nature 
preservation status of species was de- 
fined on the basis of Regulation Docu- 
ments of Bulgarian and international 
legislation, and of the works of Veltchev 
(ed.) (1984); Andreev & all. (1992), Red 
Data Book (Peev, D. (ed.) - on line) 
( 2011 ). 

The results of the investigation can 
be divided in the following parts (for 
more details see Appendix 1, 2 & 3): 

- Taxonomic analysis of the flora - 
129 species, referring to 101 genera and 


Table 1. 

Taxonomic structure of the higher flora of the “Zmeyova dupka” Natural 

Landmark 


Taxonomic Division 

Families 

Genera 

Species 

Division Magnoliophyta 




Class Pinopsida 

1 

1 

2 

Subdivision Magnoliophytina 

39 

100 

127 

Class Magnoliopsida 

35 

80 

104 

Class Liliopsida 

5 

21 

25 

Total 

40 

101 

129 
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Fig.3. Chorological spectrum of the flora 


40 families were established as a result 
of the study accomplished (Table 1). 

The representatives of Gymno- 
sperms (class Pinopsida) - Pinus sylves- 
tris L. and P. nigra Am. are product of 
artificial forestations. 

Plant diversity was specified by An- 
giosperms (Magnoliophytina). Dicotyle- 
donous (Magnoliopsida) are represented 
by 35 families, 80 genera and 104 spe- 
cies, while Monocotyledonous (Liliop- 
sida) are represented by 5 families, 221 
genera and 25 species. 

The following trend is emerging in 


Appendix 1. Species and genus distribution in families 


Family 

Genus 

Species 

Number 

% 

Number 

% 

Pinaceae 

1 

1,0 

2 

1,6 

Acanthaceae 

1 

1,0 

1 

0,8 

Anacardiaceae 

1 

1,0 

1 

0,8 

Apiaceae 

7 

7,1 

7 

5,6 

Asclepiadaceae 

1 

1,0 

1 

0,8 

Asparagaceae 

1 

1,0 

1 

0,8 

Asteraceae 

10 

10,2 

14 

11,2 

Betulaceae 

1 

1,0 

1 

0,8 

Boraginaceae 

1 

1,0 

1 

0,8 

Brassicaceae 

1 

1,0 

1 

0,8 

Campanulaceae 

2 

2,0 

4 

3,2 

Caryophyllaceae 

4 

4,1 

4 

3,2 

Chenopodiaceae 

1 

1,0 

2 

1,6 

Cistaceae 

1 

1,0 

1 

0,8 

Comaceae 

1 

1,0 

1 

0,8 

Convolvulaceae 

1 

1,0 

1 

0,8 

Crassulaceae 

1 

1,0 

1 

0,8 

Cyperaceae 

1 

1,0 

3 

2,4 

Dipsacaceae 

1 

1,0 

1 

0,8 

Fabaceae 

8 

8,2 

13 

10,4 

Fagaceae 

1 

1,0 

4 

3,2 

Gentianaceae 

1 

1,0 

1 

0,8 

Hypericaceae 

1 

1,0 

2 

1,6 

Lamiaceae 

9 

9,2 

12 

9,6 

Liliaceae 

2 

2,0 

2 

1,6 

Linaceae 

1 

1,0 

2 

1,6 

Oleaceae 

1 

1,0 

1 

0,8 

Orhidaceae 

2 

2,0 

2 

1,6 

Orobanchaceae 

1 

1,0 

1 

0,8 

Paeoniaceae 

1 

1,0 

1 

0,8 

Plantaginaceae 

1 

1,0 

1 

0,8 

Poaceae 

12 

12,2 

14 

11,2 

Polygonaceae 

1 

1,0 

1 

0,8 

Primulaceae 

2 

2,0 

2 

1,6 

Ranunculaceae 

2 

2,0 

2 

1,6 

Rosaceae 

7 

7,1 

7 

5,6 

Rubiaceae 

2 

2,0 

4 

3,2 

Scrophulariaceae 

2 

2,0 

2 

1,6 

Smilaceae 

1 

1,0 

1 

0,8 

Tiliaceae 

1 

1,0 

1 

0,8 

Violaceae 

1 

1,0 

1 

0,8 

Total 

98 

100 

125 

100 
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Species 

Red book 
(2011) 

CITES 

(1992) 

Bern conv. 
(1998) 

Nature preserv. 
law 
(2002) 

Endemits, relicts 

Achillea clypeolata Sibth. & Sm. 





Balkan endemit 

Buplerum flavum Forsk. 

R 

+ 


+ 


Carpinus orientalis Miller 





Tertiary 

relict 

Clematis vitalba L. 





Tertiary 

relict 

Cotinus coggygria Scop. 





Tertiary 

relict 

Fraxinus ornus L . 





Tertiary 

relict 

Fritillaria pontica Wahb. 

R 

+ 


+ 


Himantoglossum hircinum (L.) Koch. 


+ 

+ 

+ 


Hypericum rumeliacum Boiss. 





Balkan endemit 

Linum thracicum (Griseb.) Deg. 





Balkan endemit 

Quercus cerris L. 





Tertiary 

relict 

Silene gigantea L. 





Balkan endemit 

Thymus striatus Vahl. 





Balkan endemit 


reference to the variety of genera and 
species - it is small families, composed 
of 1 genus with 1-2 species that pre- 
vail. The families with biggest species 
multiplicity are 6 (Asteraceae - 11,6 %; 
Poaceae - 11 %; Fa - 10,4 %; Lamiaceae 

- 9,4 %; Apiaceae - 5,4 %; Rosaceae - 
5,4 %) and represent 14.6% of plant di- 
versity in the region. 

The region of the “Zmeyova dupka” 
Natural landmark is one of the few cases 
where natural restoration of coniferous 
species is observed - a process obviously 
favoured by the soil and climatic condi- 
tions. 

Ecological and biological analysis 
of the flora - the analysis of the biologic 
spectrum of the flora shows predominant 
participation of the perennial biologic 
type - 78 species (62, 8%), followed by 
the group of annual species - 16 taxa 
(12.8%) (Fig.l). Comparatively poor is 
the representation of the group of transi- 
tional forms. Analysis of the vital forms 
shows prevailing partaking of hemocryp- 
tophytes (63, 4%), followed by the ter- 
rophytes (20%) (Fig.2). 

The well expressed share of 
phanerophytes (15, 4%) is determined by 
the woody character of the countryside. 

- Phyto-geographical belonging 

- taxa established can be related to 
26 floristic types. It is the species 
with subMediterranean origin that 
predominate (subMed) - 19 taxa (15, 
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5%), followed by those with Euro 
Mediterranean (EuroMed) origin - 14 
taxa (11, 2%), and by the taxa with Euro 
Asian (EuroAs) descent - 11 species (8, 
6%) (Fig.3). 

- Species with Nature preserva- 
tion status - 4 Balkan endemics are 
found on the territory of the Natural 
landmark: Hipericum rumeliacum - it 
forms small populations, scattered ev- 
erywhere in the lower altitude glades 
of the area (550-600 m above sea level, 
on limestone). It is frequently found 
for the Stara Zagora Region species; 
Linum thracicum - populations of the 
species are situated along the road to 
the peak. They are scanty, observed 
while blossoming. The species is reg- 
istered in different places in the Stara 
Zagora Region; Silene gigantea - it is 
represented by sole blossoming speci- 
men on the rocky glades along the way 
to the summit; Thymus striatus - forms 
numerous high density populations 
both in the lower parts of the area, and 
on the open glades of the rocky com- 
plex (760 m of altitude). 

- Habitats of rare and medicinal 
plants - Red Data Book of People’s Re- 
public of Bulgaria (2011) protects 2 spe- 
cies: Bupleurum flavum Forsk. in the 
“Rare” (R) rank and Himantoglossum 
hircinum (L.) Koch, in the “Endangered” 
(E) rank. Both species are under the 
protection of Biological Diversity Law 


(2002), which incorporates several inter- 
national conventions (CITES, Bern). 

Bupleurum flavum Forsk. forms not 
numerous (up to 10 specimen) popula- 
tions, located amid the grass vegetation 
in the lower parts of the slope, and beside 
the road. Populations of the Centaurium 
erythraea Rafn. medicinal plant are situ- 
ated there too - a species rarely registered 
in Stara Zagora Region. The rocky glades 
on the summit offer suitable conditions 
for the development of Campanula ra- 
punculoides L., Jasione heldreicihii 
Boiss. et Orph., Sedum hispanicum L., 
and various species of the Carex genus. 
The Cephalanthera longifolia (L.) Frit- 
sch. - species is rarely found as an under- 
growth in the oak and hornbeam forests 
in the higher altitude parts of the area. 

Populations of Paeonia peregrina 
Miller, (medicinal, rarely found in the re- 
gion plant) are located to the left off the 
road, winding over the rocky complex, 
while on the grassy glades above it, scat- 
tered sole specimen of Himantoglossum 
hircinum (L.) Koch, are situated. 

The results obtained give reason for 
the following interpretation: 

Taxonomic structure of the “Zmey- 
ova dupka” Natural landmark, Stara 
Zagora Region, Bulgaria shows the dis- 
tinguishing features of the moderate belt 
flora - low share of Gymno sperms and 
predominance of Angiosperms; prevail- 
ing of Dicotyledonous over Monocotyle- 
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Appendix 3. Taxonomic structure of higher plants" Zmeiova dupka" Natural landmark 


Family 

Species 

Biol, type 

Floristic 

type 

Life forms 
Raunkiaer 

Division Magnoliophyta 

Class Pinopsida 

Pinaceae 

Pinus sylvestris L. 

t 

sub Boreal 

Ph 

P. nigra Am. 

t 

sub Med 

Ph 

Subdivision Magnoliophytina 

Acanthaceae 

Acanthus spinosus L. 

P 

Med 

H 

Anacardiaceae 

Cotinus coggygria Scop. 

h 

Med-As 

Ph 

Apiaceae 

Buplemm flavum Forsk. 

a 

Med 

Th 

Eryngium campestre L. 

P 

Pont-Med 

H 

Femlago sylvatica (Bess.) Rchb. 

P 

sub Med 

H 

Laser trilobum (L.) Borkh. 

P 

Euro Med 

H 

Orlaya grandiflora (L.) Hoffm. 

a 

Ap-Bal 

Th 

Physospermum comubiensis (L.) DC. 

P 

Euro Med 

H 

Pimpinella peregrina L. 

b 

Pont Med 

Th 

Asclepiadaceae 

Vincetoxicum himndinaria Medicus. L. 

P 

Euro Sib 

H 

Asteraceae 

Achillea clypeolata Sm. 

P 

Euro Sib 

H 

A. millefolium L. 

P 

Euro Sib 

H 

Anthemis arvensis L 

a 

Euro Med 

H 

A. cotula L. 

a 

Euro Sib 

Th 

Centaurea scabiosa. L. 

P 

Euro Sib 

Th 

Cichorium inthybus L. 

a-b 

Euro Sib 

H 

Cmpina vulgaris Cass. 

a 

sub Med 

Th 

Hieracium hoppeanum Schult. 

P 

Euro Med 

Th 

H. pseudopilosella Ten 

P 

Med 

H 

Inula britanica L. 

P 

Euro Med 

H 

I. ensifolia L. 

P 

Euro Med 

H 

Serratula tinctoria L. 

P 

Euro Sib 

H 

Tanacetum corymbosum (L.) Schultz. Bip. 

P 

Euro Med 

H 

T. vulgare L. 

P 

Euro Sib 

H 

Xeranthemum annuum L. 

a 

Sub Med 

Th 

Betulaceae 

Carpinus orientalis Miller. 

h-t 

sub Med 

Ph 

Boraginaceae 

Echium vulgare L. 

b 

Euro As 

Th 

Brassicaceae 

Sinapis arvensis L. 

a 

Med 

Th 

Campanulacea 

Campanula persicifolia L. 

P 

Euro Sib 

H 

C. rapunculoides L. 

P 

Eur 

H 

C. trachelium L. 

P 

Boreal 

H 

Jasione heldreicihii Boiss. et Orph. 

a-b 

Euro Med 

Th 

Caryophyllaceae 

Agrostemma githago L 

a 

Euro As 

Th 

Dianthus giganteus L. 

P 

Pann-Bal 

H 

Silene compacta Fisch. 

P 

Med 

H 

Viscaria vulgaris Rohl. 

P 

Euro Sib 

H 

Silene gigantea L. 

P 

Bal 

H 

Chenopodiaceae 

Kochia laniflora (S.G.Gmel.) Borb. 

a 

Pont- Sib 

Th 

K. pro strata (L.) Schrab. 

a 

Euro As 

Th 

Cistaceae 

Helianthemum nummularium (L.) Mill. 

h-t 

Alp-Med 

Ph 

Cornaceae 

Comus mas L. 

h-t 

subMed 

Ph 

Convolvulaceae 

Convolvulus cantabrica L. 

P 

Pont 

H 

Crassulaceae 

Sedum hispanicum L. 

a-b 

Euro Med 

Th 

Cyperaceae 

Carex glauca Murr. 

P 

Boreal 

H 

C. hirta L. 

P 

Boreal 

H 

C. panicea L. 

P 

Boreal 

H 

Dipsacaceae 

Dipsacus fullonum L. 

b 

Euro-OT 

Th 
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Fabaceae 

Chamaecytisus ciliatus (Wahlb.) Rothm. 

h 

Pont Med 

Ph 

Dorycnium herbaceum Vill. 

P 

Euro Med 

H 

Genista depressa Bieb. 

h 

sub Med 

Ph 

G. ovata Waldest. et Kit. 

h 

Eur 

Ph 

G. tinctoria L. 

h 

Euro Sib 

Ph 

Lotus comiculatus L. 

P 

Euro Med 

H 

Medicago falcata L. 

P 

Euro As 

H 

Meblotus officinalis (L.) Pall. 

a 


Th 

Ononis arvensis L. 

P 

Euro As 

H 

Trifolium angustifolium L. 

a 

Med 

Th 

T. hybridum L. 

P 

Euro Med 

H 

T. pannonicum Jacg. 

P 

sub Med 

H 

T. pratensis Schreb. 

P 

sub Med 

H 

Fagaceae 

Quercus petraea (Mart.) Liebl 

t 

Eur 

Ph 

Q. frainetto Ten. 

t 

Eur 

Ph 

Q. cerris L. 

t 

Eur 

Ph 

Q. pubescens Willd. 

t 

sub Med 

Ph 

Gentianaceae 

Centaurium erythraea Rafn. 

P 

sub Med 

H 

Hypericaceae 

Hypericum perforatum L 

P 

Cos 

H 

H. rumeliacum Boiss. 


Bal 

H 

Lamiaceae 

Acinos arvensis (Lam.) Dandy. 

a-b 

Euro Med 

Th 

Betonica officinalis L. 

P 


H 

Clinopodium vulgare L. 

P 

sub Boreal 

H 

Origanum vulgare L. 

P 

Euro As 

H 

Prunella laciniata (L.) L. 

P 

Eur 

H 

P. vulgaris L. 

P 

Cos 

H 

Salvia sclarea L. 

P 

Med-As 

H 

Stachys angustifolia MB. 

P 

Pont Med 

H 

S. germanica L. 

P 

sub Med 

H 

Teucrium chamaedrys L 

P 

sub Med 

H 

T. polium L. 

P 

Pont Med 

H 

Thymus striatus Vahl. 

P 

Bal 

H 

Liliaceae 

Anthericum ramosum (L.) 

P 

Eur 

H 

Leopoldia tenuifiora (Tausch.) Heldr. 

P 


H 

Asparagus officinalis L. 

P 

Eur 

H 

Fritillaria pontica Wahb. 

P 

Med 

H 

Himantoglossum hircinum (L.) Koch. 


Med 

H 

Linaceae 

Linum tenuifolium L. 

P 

Pont Med 

H 

L. thracicum (Griseb.)Deg. 

P 

Bal 

H 

Oleaceae 

Fraxinus omus L. 

t 

sub Med 

Ph 

Orchidaceae 

Himantoglossum hircinum(L.) Koch. 

P 

Med 

H 

Cephalanthera longifolia(L.)Fritsch. 

P 

Euro-OT 

H 

Orabanchaceae 

Orobanche minor L. 

P 

Med 

H 

Paeoniaceae 

Paeonia peregrina Miller. 

P 

sub Med 

H 

Plantaginaceae 

Plantago media L. 

P 

Boreal 

H 

Poaceae 

Brachypodium sylvaticum(Huds.) Beauv. 

P 

Euro As 

H 

Briza media L. 

P 

Eur 

H 

Calamagrostis epigeios (L.) Roth. 

P 

Euro As 

H 

Chrysopogon gryllus (L.) Trin. 

P 

Pont Med 

H 

Dasypyrum villosum (L.) Borb. 

P 

sub Med 

H 

Festuca arundinacea Schreb. 

P 

Pont- S As 

H 

F. elatior L. 

P 

Pont- S As 

H 

F. psendovina L. 

P 

sub Med 

H 

Lolium perenne L. 

P 

Euro As 

H 

Melica ciliata L. 

P 

Euro-sub Med 

H 

Phleum platense L. 

P 

Euro-sub Med 

H 

Poa nemoralis L. 

P 

Boreal 

H 

Sorghum halepense L. 

P 

subMed-As 

H 

Tragus racemosus (L.) All. 

a 

sub Boreal 

Th 
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Polygonaceae 

Polygonum aviculare L. 

a 

Cos 

Th 

Primulaceae 

Anagallis arvensis L. 

a-b 

Cos 

Th 

Lysimachia punctata L. 

P 

Pont Med 

H 

Ranunculaceae 

Clematis vitalba L. 

h 

Eur 

Ch 

Helleboms odoms Waldst. et Kit. 

P 

Euro-sMed 

H 

Rosaceae 

Agrimonia eupatoria L. 

P 

Euro Med 

H 

Crataegus monogyna Jocg. 

h-t 

sub Boreal 

Ph 

Potentilla argentea L. 

P 

SPont 

H 

Pmnus spinosa L. 

h 

SPont 

Ch 

Rosa canina L. 

P -h 

sub Med 

Ph 

Rubus caesius L. 

P -h 

Euro As 

Ph 

Sanaguisorba officinalis L. 

P 

sub Boreal 

H 

Rubiaceae 

Galium rivale (S.et S.) Grisb. 

P 

Pont-subMed 

H 

G. tricomutum Dandy. 

a 

Euro As 

Th 

G. vemm L. 

P 

Euro As 

H 

Sherardia arvensis L. 

a 

Med 

H 

Scrophulariaceae 

Digitalis lanata Ehrh. 

b- P 

sub Med 

Th 

Verbascum banaticum Schrader. 

b 

Bal-Dac 

Th 

Smiiaceae 

Tamus communis L. 

P 

sub Med 

H 

Tiliaceae 

Tilia platyphyllos Scop. 

t 

Eur 

Ph 

Violaceae 

Viola odorata L. 

P 

Euro Med 

H 


donous. According to the structure of the 
first triad of predominant families (As, 
Po, Fa) the spectrum of the flora can be 
referred to the southern (Fa) type. 

Distribution of the flora with respect 
to the biological type is direct reflection 
of the climatic influences prevailing in 
the region. The superiority of perenni- 
als and of hemicryptophytes is a conse- 
quence of the influence of the transient 
continental climate, and the good repre- 
sentation of annuals and terrophytes - a 
result of the Mediterranean climatic as- 
cendancy. 

Climatic peculiarities are also a de- 
cisive factor in the phyto-geographic 
distribution of the species. Predominant 
are taxa settled in different places in the 
Mediterranean lands, Central Europe 
and Asia. The reasons for the poor ap- 
pearance of the endemic element can be 


sought in the strongly expressed anthro- 
pogenic influence in the region. 

The implemented analyses of the 
unexplored in floristic aspect area, a part 
of the Samena Sredna Gora Mountain, 
allows data obtained to be added to the 
knowledge concerning the floristic diver- 
sity of the country, and be used as a base 
for comparison. 

The objective laws established re- 
garding the taxonomic structure, eco- 
logic and biologic type, and floristic 
belonging support fundamental trends, 
documented for the Southern parts of 
the country. According to the existing 
legislation the territory protects object 
of the inanimate nature (rocky cave), 
but the established endemic, tertiary 
relicts, rare, and medicinal plants re- 
quire introduction of plant preservation 
measures. 
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F or successful implementation of biodi- 
versity maintenance it is essential to un- 
derstand the trends of the species reproduc- 
tive biology and its specificity of generative 
features that jointly with ecological factors 
provide with the seed productivity. 

One of the most significant indicators 
that characterizes the adaptation level to the 
specific ecological conditions is the seed 
productivity study. Due to its results it can 
be determined the occurrence of rejuvena- 
tion process in the given population. 

The aim of this research included the 
study of Centaurea jacea L. (Asteraceae) 
seed productivity trends, the analysis of 
the data received, the determination of 
the basic factors mostly affecting the seed 
productivity. 

Methodology and object 
of research 

The object of given research included 
four populations of C. jacea under dif- 
ferent conditions of biogeocenosis usage 
mode: 


Population I is situated on the 
mesophilous meadow of the south-west 
slope at the bank lake which enters in 
composition of association community 
of Festucetum (pratensis) stenactiosum 
(annua), next to the arboretum “Druzhba” 
of the Vasyl Stefanyk Precarpathian Na- 
tional University, Ivano-Frankovsk. 

Population II is growing on the 
open area of the dry mountain meadow 
which enters in composition of associa- 
tion community of Agrostidetum (tenuis) 
festucosum (pratensis) on the mountain 
Maliava, next to the village Dora, Nad- 
voma district, Ivano-Frankovsk region. 

Population III is situated on the 
dry mountain meadow which enters 
in composition of association commu- 
nity of Dactylus (glomerata) luzulosum 
(campestris) at the Yablunitsa pass, in 
the south-west outskirts of the village 
Yablunitsa, Nadvoma district, Ivano- 
Frankovsk region. 

Population IV is situated on the pres- 
ent bottomland meadow which enters 
in composition of association commu- 


nity of Festucetum (pratensis) galiosum 
(palustre), on the river bank “Glubokii 
potok”, in the south outskirt of the village 
Dubrava, Tiachev district, Zakarpattia re- 
gion. 

The seed productivity (SP) of the stud- 
ied populations has been inestigated over 
a period of 2008-2010 by I. V. Vainagiy 
[1] methodology. The indices of potential 
seed productivity (PSP) and actual seed 
productivity (ASP) as well as the coeffi- 
cient of the seed productivity (CSP) have 
been implemented for its description. The 
gathering was being carried out within 
the mass seeds ripening. The monocarpic 
generative branches of C. jacea was cho- 
sen as a primary registration unit. 

Results and discussion 

In the process of studying it has been 
established that the ripening of fruit in the 
capitulums of C. jacea occurs in the sec- 
ond half of August and is in progress till 
the end of September in ah studied popu- 
lations (fig. 1). The long-term process of 


Table 1. 


Level of variability of Centaurea jacea generative sphere quantitative 
variables in the studied populations 


No of 
populatn 

Years 

Of 

reseah 

Morphometric parameters 

Number of capitulums in 
the specimen, pcs. 

Number of side branches II-order, 
pcs. 

Diameter of capitulum, cm 

M ± m 

V,% 

M ± m 

V,% 

M±m 

V,% 

1 

2008 

14,1 ±0,45 

25,21 

5,0 ±0,11 

10,86 

9,4 ±0,17 

8,91 

2009 

9,3 ±0,31 

16,36 

4,0 ±0,12 

15,43 

9,4 ±0,11 

5,92 

2010 

6,8 ±0,15 

10,51 

4,7 ±0,21 

22,49 

9,3 ±0,11 

6,01 

2 

2008 

7,6 ± 0,20 

12,68 

2,9 ±0,10 

16,89 

8,1 ±0,15 

9,52 

2009 

6,9 ±0,17 

9,67 

3,8 ± 0,22 

28,80 

8,6 ± 0,22 

12,92 

2010 

4,5 ±0,12 

8,56 

2,9 ±0,15 

26,01 

7,9 ± 0,24 

15,25 

3 

2008 

14,7 ±0,43 

27,02 

6,5 ± 0,23 

17,78 

7,3 ± 0,22 

15,34 

2009 

7,1 ±0,19 

14,54 

6,0 ± 0,25 

21,38 

6,8 ±0,18 

13,05 

2010 

8,6 ± 0,24 

18,32 

6,9 ±0,21 

14,99 

7,8 ±0,31 

19,69 

4 

2008 

6,6 ±0,16 

15,75 

4,9 ±0,11 

11,62 

10,2 ±0,15 

7,54 

2009 

8,8 ± 0,28 

17,39 

4,0 ± 0,25 

32,17 

10,0 ±0,19 

9,39 

2010 

7,6 ±0,14 

11,47 

4,9 ±0,16 

16,51 

10,5 ±0,18 

8,59 


Footnote: M - arithmetic mean; m - mean deviation; V - coefficient of variation, % 
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fructification is connected with nonsimul- 
taneous growth of tubular blooms in blos- 
som cluster of C. jacea as well as with the 
rate of its fertilization. 

The research results demonstrate that 
the diameter of the capitulum is the suffi- 
ciently persistent indicator (fig. 2) and has 
the insignificant percentage the variation 
(table 1) in all monitoring populations of 
C. jacea. 

In the population I the diameter of 
capitulum is semipermanent over a period 
of 2008-2010 and the variation coefficient 
is too weak - 6,01-8,91% (fig. 2). But the 
number of capitulum on the monocarpic 
scions (shoots) of C. jacea is consider- 
able. In 2008 their number was the big- 
gest - 14,1 ±0,45, by 2010 the capitulums’ 
number began to reduce rapidly. The con- 
siderable variation coefficient is 10,51- 
25,21% (table 1). The similar situation 
was in the population II : the capitulums’ 
diameter was more or less stable but the 
variation coefficient was average with 
8,56-12,68%. The capitulums’ number 
was gradually reducing from 2008 to 
2010 . 

Maximum of capitulums on the 
model monocarpic scion of C. jacea was 
recorded in the population III in 2008 - 
14,7 ± 0,43, the coefficient of variation 
was considerable and totaled 27,02%. In 
2009 the number of capitulums reduced 
considerably by 7,1 ± 0,19, and in 2010 
increased again by 8,6 ± 0,24. The capitu- 
lums’ diameter was stable (fig. 2; table 1). 


The most stable quantitative vari- 
ables of C. jacea generative sphere were 
recorded in population IV , where the di- 
ameter and the capitulums’ number didn’t 


almost change over a period of 2008-2010 
(fig. 2). The coefficient of variation is 
weak. It proves the high degree of stable 
indicators. 

Having determined and analyzed the 
SP variables it can be traced the trend of 
given population to the process of repro- 
duction over a period of several years. 
Thus the SP dynamics can be traced in the 


populations of C. jacea at the monitoring 
areas. 

The comparative analysis of SP has 
been carried out in the four populations 
of C. jacea. The results of SP research of 
the studied species have been introduced 
in the table 2. The given results prove that 
PSP as well as ASP were changing signifi- 
cantly over a period of all studied years 
(fig. 3). 

The minimum value of PSP and 
ASP were recorded in the population II 
(table 2). 

The maximum index of PSP was 
recorded in the population III in 2008 
(fig. 3). The main indicator, however, that 
characterizes the SP efficiency in the studied 
populations best of all is the coefficient of 
the seed production (CSP) (table 3). 

Having analyzed the obtained in all 
studied populations of C. jacea CSP re- 
sults it can be drawn a conclusion that 
the best conditions for the growth of the 
given specimen of this species are in the 
areas of growth of the population II and 
population IV . The maximum CSP is 86, 


8% in the population IT despite the indi- 
ces of PSP and ASP are low (fig. 3) and 
the number of enrichment shoots and ca- 
pitulums on the model monocarpic scion 
in the population II is also the lowest (fig. 
2, table 1). It proves that almost all seeds 
which start the formation in the capitulum 
are not affected and formed into ripe and 
full-grown. The same trend is in the popu- 
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Fig. 2. Diameter and capitulums’ number change in populations of Centaur ea 
jacea over a period of 2008-2010. 

Explanation: Ql CZ1 E IZD - capitulums’ number per specimen in %: 

I — I d I — J - capitulums’ diameter in %. 

X direction - years of research and areas: 1-3 - population I (2008-2010 cor- 
respondingly), 4-6 - population II (2008-2010), 7-9 - population III (2008-2010), 
10-12 - population IV (2008-2010). 
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Seed productivity in populations of Centaurea jacea 


JV 2 of 
population 

Years 

of 

research 

Potential seed productivity (PSP), pcs. 

Actual seed productivity (ASP), pcs. 

Coefficient of the 
seed productivity 
(CSP), % 

M 

m 

V,% 

M 

m 

V,% 

1 

2008 

702,2 

23,98 

17,07 

499,1 

9,26 

9,28 

71,08 

2009 

482,6 

12,61 

13,06 

332,5 

5,39 

8,11 

68,9 

2010 

431,4 

12,47 

14,45 

319,6 

7,09 

11,09 

74,08 

2 

2008 

434,4 

11,72 

13,49 

359,2 

4,86 

6,76 

82,69 

2009 

450,3 

13,49 

14,98 

389,6 

5,06 

6,49 

86,52 

2010 

309,2 

9,82 

15,88 

281,9 

3,58 

6,35 

91,17 

3 

2008 

943,3 

21,84 

11,58 

710,4 

36,90 

25,97 

75,31 

2009 

515,5 

9,80 

9,51 

328,6 

14,15 

21,54 

63,74 

2010 

554,4 

11,90 

10,73 

466,0 

16,16 

17,34 

84,05 

4 

2008 

527,8 

8,89 

8,42 

418,7 

12,18 

14,55 

79,33 

2009 

646,7 

21,74 

16,81 

571,1 

16,89 

14,79 

88,31 

2010 

645,2 

15,61 

12,10 

486,2 

14,56 

14,97 

75,36 


Footnote: M - arithmetic mean; m - mean deviation; V - coefficient of variation, % 
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Fig. 3. The quantitative indices of PSP and ASP change in the studied 
populations of Centaurea jacea over a period of 2008-2010. 
Explanation: I — I - quantitative indices of PSP, I — I 

- quantitative indices of ASP. X direction - years of research and areas: 1-3 - 
population I (2008-2010 correspondingly), 4-6 - population II (2008-2010), 7-9 
- population III (2008-2010), 10-12 - population IV (2008-2010). 


lation IV . The CSP is 81%. The PSP and 
ASP are significant and the coefficient of 
variation is average. 

The minimum CSP was recorded in 
the population I (71,35%) and the popu- 
lation III (74,37%), despite the number 
of capitulums on the model monocarpic 
scion in these populations was the biggest 
and totaled correspondingly 10,1 ± 2,14 
and 10, 13 ±2,32 (table 3). 

As the regeneration of populations 
with the specimen of various vitality is 
exceptional by generative reproduction, 
the ration between ASP and PSP can be 
interpreted like a potential of stressful re- 
action of plants’ populations. 

The data of C. jacea CSP considering 
the conditions of the growth area allow to 
state about the ability of populations to spe- 
cies self-maintenace and vitality as a whole. 

The reduction of SP can be connected 
with the high density, trampling down and 
mowing down, intraspecific competition 
of specimen in the populations as well as 
with the effect of biotic factors. 

The specimen of C. jacea in the popu- 
lation I and population II can produce a 
number of ripe seeds as there are lots of 
capitulums on the model monocarpic 


scion. However, it can be observed the 
abrupt reduction of their SP. 

A number of researchers believe that 
the meteorological conditions of the specific 
year tip the balance as a result of which is 
the seed productivity change year after year 


especially in the period of budding, flower- 
ing and fruit ripening. They think that out of 
the external factors the weather conditions, 
coincided with the phenological stages, for- 
mation of fruit and seeds always influence 
the number of seeds. 

As a result of carried out researches 
it has been established that under phenol- 
ogy and climatic factors the population II 
and population III had the similar indices 
[4], The results, however, differ greatly in 
these populations. Consequently, it can’t 
be considered the meteorological condi- 
tions as a factor that influences consider- 
ably the species SP. 

The negative factor that affects the re- 


Table 3 

Basic quantitative indices of seed productivity in the populations of Centaurea 

jacea change 


N« of population 

Coefficient of the seed 
productivity (CSP), % 

Number of capitulums in the 
specimen, pcs. 

1 

71,35 ± 1,5 

10,1 ±2,14 

2 

86,8 ± 2,45 

6,33 ± 0,94 

3 

74,37 ±5,88 

10,13 ±2,32 

4 

81,0 ±3,83 

7,66 ± 0,64 
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Fig. 4. Capitulums of Centaurea jacea damaged by insect larvae: 
A - Urophora affinis; B - Terellia virens 


duction of seeds number in the capitulum is 
the anthropogenic factor - mowing down, 
trampling down (recreation, grazing). The 
stronger factor is zoogenic - the impact of 
insects-consorts so called agents of biologi- 
cal control. The agents of biological control 
are the living organisms which in the process 
of coevolution established such trophic ties 
as a result of which bring the considerable 
damage to the specimen-determinant affect- 
ing the number of his population [2, 3]. 

C. jacea is the eurytopic species with 
the wide ecological amplitude, able to seize 
the area displacing the other species. There 
are, however, the insects - agents of biologi- 
cal control, which controling its number by 
affecting seed productivity [2, 3]. The adult 
insects lay the eggs into the capitulum at dif- 
ferent stages of their evolution and after the 
appearance of larva from the egg they start 
eating the seed buds and tubular flowers. It 
affects CSP significantly. 

To the agents of biological control 
which mostly influence the reduction of 
SP in particular CSP refer the next spe- 
cies of insects: two representatives of 
snout beetles family ( Curculionidae ) - 
Larinus minutus , L. obtusus , one species 
of gelechiid moths family ( Gelechiidae ) 

- Metzneria paucipunctella and four 
species of fruit fly family ( Tephritidae ) 

- Urophora affinis , U. quadrifasciata , 
Terellia virens , Chaetorellia acrolophi. 
The larvas of snout beetles insects damage 
mostly the capitulums of C. jacea espe- 
cially Larinus minutus which were found 
more in the population I and population 
III and they were found less in the popula- 
tion II and population IV . Probably it can 
be explained with the presence of national 


motor road H 09 not far from the popula- 
tion I and population III . It passes through 
Lvov, Ivano-Frankovsk and Zakarpattia 
regions. It starts from Mukachevo, passes 
through Tiachev, Yablunitsa pass, Ivano- 
Frankovsk and ends in Lvov. In the out- 
skirts of Ivano-Frankovsk Larinus minutus 
can be seen very often especially on the 
meadows nearby the lakes (population I) 
and the rivers: the Bystritsa Solotvinskaia 
and the Bystritsa Nadvomianskaia where 
people often rest. Many people stay at the 
Yablunitsa pass nearby the area of the pop- 
ulation III growth (fig. 4). 

In the process of research it has been 
found out one more conformity. In the 
population I and population II the model 
monocarpic scion have the considerable 
range of enrichment with lots of branches. 
Such an intensified branching we consider 
like a reaction of the organism to the ac- 
tion of unfavourable conditions of anthro- 
pogenic and zoogenic type. It’s a fact of 
common knowledge that the process of 
mowing intensifies the plants branching 
but the actions of the biological control 
agents make the plant to form more gen- 
erative branches so long as it is raised the 
possibility that not all the capitulums on 
the monocarpic scion will be damaged. 

Conclusion 

Due to the researches it has been es- 
tablished that the C. jacea is characterized 
with the regular seeds formation and dis- 
tinguished with the different level of seed 
productivity. It proves the sufficient level 
of adaptation to the natural-climatic con- 
ditions of the growth area. The analysis 


of the C. jacQ a seed productivity indices 
indicates the ecological plasticity of a 
species. But the generative reproduction 
of this species has been depressed and 
observed like an additional aspect in the 
C. jacea self-maintenance of populations. 

The researches indicate that the dy- 
namics of SP in different years depends 
not only on the biological species char- 
acteristics, phytocoenotic conditions but 
also to a great extent on the biogenic 
factors which are both positive and nega- 
tive. On the one hand the processes of 
pollination and blossom dust sprouting 
as well as fertilization and seminal pri- 
mordial into the seeds depend on the 
number of insects-pollinators. On the 
other hand injurious insects, the agents 
of the biological control eat seed buds 
and tubular flowers in the capitulums of 
C. jacea reducing SP. 

The basic function of the biocon- 
trol agents is that they are the natural 
regulator of the abundance of the given 
species. Being the ruderal species of the 
poic grass stand, C. jacea occupies its 
environmental niche in it. As a consor- 
tium core the C. jacea creates the el- 
ementary natural ecological system the 
damage of which will affect the impov- 
erishment of biodiversity. 
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YKpanHCKHe KapnaTbi. 

YnacTHHK KOHcjrepeHiiHH, HaunoHajibHoro nepBeHCTBa no HayHHoii aHannTHKe 


B noreoEteH03bi YKpaHHCKHx KapnaT 
HMeiOT Ba»CHOe Hap0^H0X03HHCTBeH- 
Hoe 3HaneHHe. Ohm hbjihiotch hctohhh- 
KOM IfeHHOH ApeBeCHHbl JIHCTBeHHbIX H 
XBOHHbIX nopo^, BbinOJIHHIOT BU^KHyK) 
noHBOo6pa3ytomyio ponb, peryjiHpyio- 
myto pe)KHM ropHbix pex, nojio)KHTejib- 
ho bjihhiot Ha KjiHMaT npHjieraiOHiHx 
TeppHTOpHH. 3th jieca hbjihiotch 6a30H 
OXOTHHHberO X03HHCTBa H np05KHBaHHH 
npOMbIHIJieHHbIX BHJtOB )KHBOTHbIX H paC- 
TeHHH. Il03T0My, COBepHieHCTBOBaHHe 
xo3HHCTBa HanpaBjieHO Ha yjiynmeHHe hx 
npOH3BO^HTeJIbHOCTH H y CTOHHHBO CTH . 
FlOCTOHHHOe COBepHieHCTBOBaHHe MeTO- 
AOB 6opb6bi c BpejtHbiMH jiecHbiMH Hace- 
KOMblMH HBJIHeTCH OflHOH H3 Ba5KHeHHIHX 
3ajtan eneifHajiHCTOB 3amHTbi jieca. 

MypaBbH H3^aBHa npHBjieKaiOT 
BHHMaHHe cneifnajiHCTOB xax Baman 
b jieeoxo3^HCTBeHHOM njiaHe rpynna 
HacexoMbix, AOCTynHbiH odbeKT c|)a- 
yHHCTHHeCKHX H 3HTOMOJIOTHHeCKHX 

HccjieAOBaHHH [2]. CBe^eHHa o pojin 
MypaBbeB xax 3HTOMO(J)aroB mhotohhc- 
jieHHbi h npOTHBOpenHBbi. MypaBbH xax 
nojiH(J)arH oxothtch Ha mhothx 6ecno3- 
BOHOHHblX H OCHOBy HX nHHJH B Ka)K£bIH 

^aHHbiii MOMeHT cocTaBjineT Handojiee 

MaCCOBblH H3 Cbe^odHblX £JIH HHX BH£OB 
[1]. ^aHHbie 06 HX JieC03aiIfHTH0H pOJIH, 
nojiyneHHbie b pa3JiHHHbix pernoHax, 
CHJIbHO OTJIHH aiOT Cfl [1, 3, 4, 5, 6 ]. 

Il03T0My, BOnpOCbl, CBH3aHHbie c 
H3yneHHeM h npaKTHnecKHM Hcnojib- 
30BaHHeM MypaBbeB ok 3HTOMO(j)aroB, 
HMeiOT dojibinoe 3HaneHHe. 

MeTOjHKa HCCJiejoBaHHH. 
Hccjie/jOBamra h HadjiiOAeHHii npo- 
bo^hjih b TeneHne noneBoro ce30Ha 
2009-2010 to^ob Ha ^Byx CTaifHOHapax 
#jhi MypaBbeB: F. rufa Linnaeus, 1761 h 
F. polyctena Forster, 1850. 

1 . OraijHOHap I 3ajio)KeH b CMernaH- 
hom jiecy HaABOpH^HCKoro jiecHHne- 
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CTBa, Haxo^Hiiferoca b r. Ha^BOpHa, HBa- 
HO-OpaHKOBCKOH odjiaCTH Ha BbICOTe 

350-400 m Ha# ypoBHeM Mopn. CocTaB 
ApeBOCToa C3Ek,D„ B03pacT 80 jieT, com- 
KHyTOCTb 0,7, dOHHTeT II, THn nOHBbl 
- 6yp03eMH0-n0£30JiHCTbie. CTeneHb 

3apa5KeHHOCTH Bp e,ZI,HTe JIUMH - CHJIbHaa. 

2. CTaifHOHap II 3aji05KeH b xbohhom 
jiecy BopoxTHHCKoro jiecHHnecTBa, Ha- 
xojunnerocH b n.r.T. BopoxTa, r. FIpeMue, 
HBaHO-OpaHKOBCKOH odjiacTH Ha bbicotc 
850-900 m Ha# ypoBHeM Mopn. CocTaB 
jtpeBOCTOH C3FIu3k, B 03 pacT 50 JieT, com- 
KHyrocTb 0,8, doHHTeT I, THn nouBbi - 6 y- 
pbie ropHbie jiecHbie. CTeneHb 3 apa>KeH- 
HOCTH Bpe^HTeJMMH - CpejJHflfl. 

OlfeHKa BJIHUHHH XHHfHHHeCKOH J\Q- 
OTeJIbHOCTH Ha 6een03B0H0HHbIX OCHO- 
BaHa Ha yneTe nojiyneHHbix MypaBbUMH 
5KepTB. XmifHHHeCKail aKTHBHOCTb My- 
paBbeB HcejieAyBajiacb c noMombio bbi- 
dopouHbix no^cneTOB ^o6bihh, KOTOpyio 
OHH npOHOCHT no (j)ypa)KbIpOHHHX Tpo- 
nax (ApHOJib^n h ^pyrne, 1979). YneT 

5KepTB, KOTOpbIX npHHOCHJIH MypaBbH B 
rae3AO, npOBO^Hjin b TeneHHe cbctoboto 
AHa, no 5 MHHyT Ka^biH nac. 

Pe3VJIbTaTbI HCCJiejOBaHHH. 


MypaBbH pojta Formica hbjihctch 
nojiHtJjaraMH. Ohh oxothtch Ha mhothx 
6een03B0H0HHbIX, H OCHOBy HX KOpMa B 
AaHHblH MOMeHT COCTaBJHieT CaMblH Mac- 
COBblH H3 Cbe^odHblX JSjm HHX BHJIOB. Ojf- 
HaKO, pa3Hbie bh^bi HacexoMbix odjiajtaiOT 
AJM HHX pa3HOH npHBJieKaTeJIbHOCTblO. 
AHaJIH3Hpya }KepTB, KOTOpbIX MypaBbH 
TamaT b me3AO, yica3biBaeT o 3HauHTejib- 
HOH HX pa3H006pa3HH. Bee OHH aBJHHOTCH 
npeACTaBHTejMMH pa3m>ix KjiaccoB 6ec- 
no3BOHOHHbix. Haiife Bcero MypaBbH po^a 
Formica nHTaiOTca HacexoMbiMH, cpejfH 
KOTOpbix jtOMHHHpyiOT npejtCTaBHTejiH 
TaKHX OTpajtOB: Coleoptera, Lepidoptera, 
Diptera h Hymenoptera (pnc. 1). IlHJib- 
hihkh b jtodbiue BCTpenaiOTCii pejfKO, hto 
odycjiOBjieHO hx hhcjichhoctbio b npn- 
pojte. KojiHuecTBO >KyKOB ( Coleoptera ) b 
jtodbiue MypaBbeB 3HanHTejibHaa, npeod- 
JiajtaiOT JIHHHHKH CTapHieTO B03paCTa ko- 
pOBOK ( Coccinellidae ), a Taioxe jihhhhkh 
mejiKyHOB ( Elateridae ), KyKOJiKH h HMaro 
^ojitohochkob (Curculionidae). ^ByKpbi- 
jibie ( Diptera ) - Muscidae h Syrphidae co- 
CTaBJMiOT 38 %, Tipulidae - 21 %, Larvi- 
voridae - 32 %. Kjionbi ( Hemiptera ) cpejtH 
5KepTB MypaBbeB 3aHHMaiOT nuToe MecTO. 



Pmi 


■ Faal 
□ Paa2 


Phc. 1. AHajiH3 ao6whh Mypaebee F. rufa h F. polyctena 
Pn^ 1 - ajih F polyctena ; Pna 2 - ajih F. rufa 
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■PJMl 

■P*a2 


Phc. 2. KojiHHecTBO hchbothmx, npHHeceHHbix MypaBbHMH o/jHoro MypaBeiiHHKa 
b pa3Hoe BpeMH ce30Ha 2009-2010 rr., tbic. uiTyK 
Ph i 1 - Formica polyctena ; Ph i 2 - F. rufa 


SHaHHTejiBHyio nacTb b KOpMe MypaBbeB 
3aHHMaiOT JIHHHHXH MJia^HierO B03paCTa. 

OcHOBHan Macca kjioiiob - 82 % npeA- 
CTaBjieHbi mHTHHKaMH ( Pentatomidae ), 
pOM6oBHKaMbi ( Coreidae ) h ejienmixaMH 
( Miridae ). Hhcjio >xepTB H3 pa^a PaBHO- 
Kptijitix ( Homoptera ) noBtimaeTca 3a 
cneT yBejiHHeHHH b AoObine Tjieix Haiiie 
Apyrnx BCTpenaiOTCH npe^CTaBHTejiH no- 
AOTpHAa Cicadinea (ceMbH Aphrophoridae 
h Cicadellidae ) h noApHAa Aphidinea 
(64,2%). Bojibinoe xojimiecTBO Tjien b ao- 
6bine MypaBbeB mohcho oObHCHHTb poctom 
XOJIOHHH nepBbIX. IIOCKOJIbKy B TpaBHHOM 
Hpyce paBHOKpbuibie cocTaBjiaiOT 7,7 %, 
to 3iy rpynny mo)xho cnHTarb npeo6jia- 
AaiomeH b KOpMe jjjm MypaBbeB. Hernye- 
Kpbuibie ( Lepidoptera ) b AoObine pbDxnx 
jiecHbix MypaBbeB cocTaBjiatOT 7 - 19 % 
(b TpaBHHOM Hpyce - 4 - 7 %). B ochobhom 
3to nH^eHHiibi ( Geometridae ), jiHCTOBepT- 
kh ( Torticidae ) h cobxh ( Noctuidae ). 

06o6meHHbie pe3yjibTaTbi HaOmoAe- 
hhh no 6ejiKOBon nnni e ajm F. rufa n F! 
polyctena npeACTaBjieHbi Ha pnc. 2. 

CyMMapHbie noKa3arejin 6ejixoBon 
nnmn OKa3ajincb Han6ojibmnMH Ha nep- 
bom CTaipioHape, to ecTb Ha ynacTxe Me- 
rnaHoro Jieca c chjibhoh CTeneHbio 3apa- 
5KeHHOCTH Bpe^HTeJIHMH. MaKCHMyM 6eji- 
koboh nnuiH b HiOHe h b Hanajie eenDiOpH 
mo)kho o6bHCHHTb TeM, hto ynacTox, Ha 
kotopom npoBO^Hjiocb HaGmoAeHHe, 6bm 
chjibho 3acejieH ^y6oBOH 3ejieHOH jihcto- 
BepTKOH ( Tortrix viridana L ). 

Bhaoboh cocTaB 6ejiKOBOH nnuiH F. 
polyctena Ha 3 tom CTaiiHOHape oneHb pa3- 
Hoo6pa3eH (oTMeneHbi 5XbiBOTHbie H3 Aeyx 


KjiaccoB, ^BeHa^maTH otphaob h 50 ce- 
MeiiCTB). Cpe^H 5 khbothbix 95,6 % 6bmo 
Bpe^Hbix, 1,4 % nojie3Hbix h 3 % hhahi})- 
(jiepeHTHbix h HeonpeflejieHHbix bhaob. 

A,jih o6ohx MypaBbeB MaKCHMyMbi no- 
Tpe6jieHHH 6ejiKOBOH nnuiH HaOjiKwajiHCb 
b nepBOH nouoBHHe hiohh h ceHTa6pa. 
CBH3aHO 3 to c TeM, hto cpa3y hk e nocjie 
BbmeTa KpbmaTbix oeo6eii b MypaBeii- 
HHKax HanHHajiocb MaccoBoe BbraeAemie 
pa6oHHx ocoOefi, npoAOJDxaBiHHecH b 
T eneHne nepBOH nojiOBHHbi jieTa. B 3 tot 
nepHOA MypaBbH AoObmajiH nmiiy rjw 
JIHHHHOK, TO eCTb OXOTHJIHCb 3a pa3JIHH- 
HblMH 6eCn03B0H0HHbIMH 5XHBOTHBIMH. K 
Hanajiy oceHH Bbme^eHHe MOJiOAbix oco- 
6eir b rae3Aax 3axamiHBajiocb, a B3pocjibie 
oco6h CHOBa npHCTynajin k ycHjieHHOMy 
nHTaHHK) Tax XaX rOTOBHJIHCb K 3HMOB- 
xe. CjieAOBaTejibHO, ynoTpe6jiajiacb xax 
6ejiKOBaa, Tax h )XHAxaa nmiia. YraeBOA- 
Han nmiia x 3TOMy BpeMeHH CTaHOBHjiaeb 
jierxoAOCTynHoii, OjiaroAapn yBejinneHmo 
xojiohhh Tjien. 

CpaBHHTejibHO MeHinee noTpeOne- 
HHe OejixoBoii nmiin OTMeneHO y F. rufa 
b xbohhom Haca>x/ieHHH co cpe^Hen 
CTeneHbio 3apa5xemiocTH Bpe^HTejiHMH. 
O^Haxo, MaxcHMyM noTpeOneHmi 6ejixo- 
boh nmiiH Ha6jHO^ajiCH b nepBOH nojio- 
BHHe HIOHH H CeHT5l6pH, HTO oObHCHHCT- 
CH nOTO^HblMH yCJIOBHHMH. Bhaoboh co- 
CTaB OejixoBoii nmiin MypaBbeB F. rufa 
MeHee pa3Hoo6pa3eH h npeACTaBjieH 7 
OTpH^aMH h 27 ceMencTBaMH H3 xjiacca 
HacexoMbix. B npoiienraoM cooTHome- 
hhh 6ejixoBan nmiia MypaBbeB cocTonjia 
H3 68 % Bpe^Hbix, 28,4 % nojie3Hbix h 


3,6 % HH^mJxjiepeHTHbix h Heonpene- 
jieHHbix HacexoMbix. 

BbiBOjbi: 

1 . Hame Bcero MypaBbH po^a 

Formica mrraiOTCH HacexoMbiMH, cpe- 
H h xoTOpbix noMHHHpyiOT npencTa- 
BHTejiH Taxnx otph^ob: Coleoptera, 

Lepidoptera, Diptera h Hymenopter. 

2. B cocTaBe nmiin MypaBbeB bo 
B cex cjiynanx npeo6jianajiH Bpe^Hbie 

Jieca 5XHBOTHbie, ynacrae xoTOpbix 
no OTnejibHbiM o6bexTaM Ha6jno^eHmi 
xojieOajien ot 54 ^o 98 %. Otho CHT ejib- 
Hoe conep5xaHHe b nmiin none3Hbix njie- 

HHCTOHOTHX }XHBOTHbIX HeBbICOXOe. 

3. Y MypaBbeB apxo BbipaixeHbi ^Ba 
nrnca noTpe6jieHmi 6ejixoBoii nmiiH: Be- 
ceHHe-jieTHHH h jieTHe-oceHHHH. 

4. Bojiee pa3HOo6pa3Hon no xojiHne- 
CTBy noTpe6jiaeMbix bh^ob 5xhbothbix b 
ycjiOBHHx YxpaHHCXHx Kapnar HBjiaeTCH 
nmiia Majioro pbnxero jiecHoro MypaBbH. 
CocTaB 6ejixoBoii nmiin y F. polyctena 
npencTaBjieH 12 OTpn/iaMH h 50 ceMen- 
CTBaMH; y F. rufa - 7 OTpnnaMH h 27 ce- 
MencTBaMH. 

5. Eonee arpeccHBHbiM bhuom no ot- 
HomeHHio x HHCTorpboyiiiHM BpeuHTe- 
jihm HBJineTCH F. polyctena. 

B oOnieM, pe3yjibTaTbi HccjienoBaHHH 
nHTaHHH F. rufa u F. polyctena no3BOJiHeT 
CHeJiaTb BblBOH, HTO 3TH MypaBbH HMeiOT 
6ojibmoe jieco3auiHTHoe 3HaneHHe h mo- 
ryr Hcnojib30BaTbCH jjjm 6opb6bi c jihcto- 

TpbI3yiHHMH BpeUHTeJIHMH. 
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COMPLEXES OF MYRMECOCHOROUS 
PLANTS FORMICA RUFA AND F. 
POLYCTENA IN VARIOUS TYPES OF 
WOODS OF UKRAINIAN CARPATHIANS 

T. Mykytyn 1 , Assistant 
V Stefurak 2 , Doctor of Biology, Professor 
Vasyl Stefanyk Precarpathian National University, Ukraine 1 
Ivano Frankivsk National Medical University, Ukraine 2 


Complexes of myrmecophytes and ants on the 3 research areas 
located in different types of forests in the Ukrainian Carpathians are 
analyzed. 24 species of myrmecophytes and were found for F. rufa 
and 26 for F. polyctena in coniferous forest; in deciduous - 13 and 16 
respectively; in the mixed - 2 and 16 species of myrmecophytes. 

Keywords: plant-myrmecophyte, F. rufa, F. polyctena, forest 
types. 

Conference participants, National championship in scientific analytics 

P acnpocTpaHeHHe nnoaoB h ccmuh 
- Ba)KHBIH 6HOJIOrHHeCKHH 3Tan B 
5KH3HCHH0M IfHKJie paCTCHHH. FlpOIfeCC 

AHcnepCHH flHacnop (3anaTK0B) od- 
yejiOBjiHBaeT aHHaMHKy ape ana BHaa, 

BjirmeT Ha (JiopMHpOBaHHe, CTpyKTypy h 
H3MeHeHHe paCTHTeJIBHBIX coodmecTB, 
cnocodcTByeT nepeKpecTHOMy om>i- 
JieHHIO. MHpMeKOXOpHBie BH/JBI HaCTO 
HBJDHOTCn BanCHBIM KOMnOHCHTOM MeCT- 
HOH (jXJIOpBI, B OT^eJIBHBIX dHOTonax HX 
KOJIHHeCTBO M05KCT ^OCTHraTB 40-50 % 

BH^OBoro cocTaBa pacTeHHH [3]. 

HccnenoBaHHe 3epHaHaepa [1] nora- 
3anH, hto ceMeHa mhothx, ecnn He 6ojib- 
niHHCTBa pacTeHHH pacnpocTpaiunoTcn 
MypaBBAMH. OKa3anocB, hto b EBpone 
MypaBBH nepeHoeaT ceMeHa donee 220 
poaoB pacTeHHH (donee 800 bh^ob). Y 
MHorax pacTeHHH (poati Carex, Asarum, 

Allium, Melampyrum h t. n.) ecTB enemi- 
anBHBie BBIpOCTBI, KOTOpBie ho cut Ha3Ba- 
HHe «MionnepOBBix Teneu» hiih enacMO- 
com, eoaepncamHx donBmoe KonHHecTBO 
nHTarenBHBix BemecTB. Abtop npHBoanT 
onncaHHe CTpoeHHa 3thx bbipoctob h 
npyrux odpa30BaHHH. MypaBBH npHHoeaT 
ceMeHa b THe3na, OTrpBi3aiOT y hhx enae- 
MO COMBI H 3aTeM BBldpaCBIBaiOT ceMeHa H3 
MypaBeiiHHKa [4]. 

BonpoeaM MHpMeKOxopHH b neeax 
YKpaHHBi nocBnmeHO Bcero HecKonB- 
ko nydnHKauHH [2, 3]. YnuTBraan 3to, 
a TaK)Ke to, hto Ha onBiraon TeppHTO- 
pHH odHapynceHO donBmoe KommecTBO 
MHpMeKOXOpOB B XBOHHBIX, HIHpOKOnH- 
CTBeHHBix h CMemaHHBix neeax yMepeH- 
hoh 30hbi, HaMH dBin npoBeaeH aHanro 
HBneHHn MHpMeKOXOpHH B pa3nHHHBIX 
THnax neca YKpaHHCKHx KapnaT. 
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KOMnnEKCBI MHPMEKOXOPHHX 
PACTEHHH FORMICA RUFA H F. 
POLYCTENA B PA3nHHHBIX THnAX 
nECA YKPAHHCKHX KAPnATAX 

Mhkhthh T.B 1 ., aecHCTeHT 
CTeiJiypaK B.n 2 ., a-p dnon. HayK, npoij). 
IIpHKapnaTCKHH HaiJHOHanBHBIH yHHBepCHTCT hm. B. 
OreijmHHKa, YKpaHHa 1 

HBaHO-OpaHKOBCKHH HaifHOHanBHBIH Me^HLtHHCKHH 
yHHBepCHTeT, YKpaHHa 2 

npOaHaJIH3HpOBaHBI KOMnneKCBI MHpMeKOXOpHHX pacTeHHH 
h MypaBLCB Ha 3 ontiTHtix yuacTKax, 3ajioaceHBix b pa3JinuHbix 
jiecopacTHTejitHbix ycnoBunx YKpaHHCKHx KapnaT. B xbohhom jiecy 
odHapy^ceHO 24 BHaa MupMCKOxopoB ana F. rufa n 26 - ana F. polyctena; 

B UIHpOKOJIHCTBeHHOM - 13 H 16 COOTBeTCTBCHHO, a B CMemaHHOM - 2 H 
16 BHaOB paCTeHHH-MHpMeKOXOpOB. 

KjuoneBbie cnoBa: pacTeHHe-MHpMeKoxop, F. rufa, F. polyctena, 
Tnnbi neca. 

YnacTHHKH KOHcjrepeHiiHH, Han,HOHanbHoro nepBeHCTBa no HayHHoii aHannTHKe 

h F. polyctena b pa3nHHHBix THnax neca 
YKpaHHCKHx KapnaT HcnonB30Banea ko- 
3^)(j)HII,HeHT BHaOBOrO cxoacTBa TKaKKa- 
pa h HHaeKC cxoacTBa CepeHceHa [6]. 

Pe3yjibTaTbi HCCJieaoBamiH h hx 
odcyacaemie 

Ha onBiTHBix ynacTKax HaMH odHapy- 
nceHO 53 BHaa MHpMeKOXOpHHX pacTeHHH, 
npHHaanencamnx k 30 eeMeiiCTBaM, 26 
nopnaxaM h 5 KnaccaM. YcTaHOBneHO, hto 
b xbohhom neey MHpMeKOxopaMBi ana F. 
rufa aBnaeTca 24 BHaa, a ana F. polyctena 
- 26 H3 HHX 50% BHaOB pacTeHHH aBJia- 
K>Tca odutHMH jsjm odonx BHaOB Mypa- 
BBeB, hto yKa3BmaeT Ha exoacTBO nHTaHHn 
enacMoeoMaMBi eeMaH HHnceHaBeaeHHBix 
BHaOB pacTeHHH. B HIHpOKOnHCTBeHHBIX 
neey odHapynceHO 16 MHpMeKOXOpOB ana 
F. polyctena h 13 ana F. rufa H3 KOTOpBix 
38% pacTeHHH aBnaiOTca odmnMH ana 
odonx BHaoB MypaBBeB. B CMemaHHOM 
neey odHapynceHO 16 MHpMeKOXOpOB ana 
F. polyctena h TonBKO 2 ana F. rufa. Cxoa- 

CTBO paCTeHHH-MHpMeKOXOpHB OHCHHBa- 
eTca b 12%. (Tadn. 1). 

Pe3ynBTaTBi nonyneHHBix HaMH aaH- 
hbix noKa3ann, hto HandonBmee ko nn- 
necTBO pacTeHHH-MHpMeKoxopOB odHa- 
pynceHO b xbohhbix neeax, MeHBme hx b 
nncTBeHHBix h CMemaHHBix hx MeHBme. 
Cpean pacTeHHH MypaBeii F. polyctena aB- 
naeTca donee aKTHBHBiM pacnpocTpami- 
TeneM eeMaH, neM F. rufa. EonBmHHCTBO 
MHpMeKOXOpOB F. rufa npHHaanencnT k no- 
paaxaM Lamiales, Rosales, Polemoniales, 
Asterales h Caryophyllales (pne. 1). B 
xbohhom neey odHapynceHO 24 BHaa pae- 
TeHHH-MHpMeKoxopOB, KOTOpBie npHHaa- 


MaTepnajibi h MeToabi 
HCCJieaOBaHHH 

HecneaoBaHHa npOBoannH b Tene- 
Hne BereTaifHOHHBix nepnoaoB 2009- 
2011 roaoB b oeenmaax pacTeHHH- 
MHpMeKoxopOB aeyx BHaoB MypaBBeB: 
F. rufa Linnaeus, 1761 h F. polyctena 
Forster, 1850. OnBrnmie ynacTKH duinn 
3ano)KeHBi b pa3nHHHBix neeopaeraTenB- 
hbix ycnoBHax: 

1 . BopoxTaHCKoe necmmecTBO 
rn «BopoxTaHCKoe necHoe xo3an- 
ctbo» HBaHO-OpaHKOBCKon odnacra, B. 

H. y.M. 850-900 m., cocTaB apeBOCToa - 
C3^a r D,K, Tnn neca - Bnanmaa nnxTOBaa 
aydpaBa, B03pacT 50 neT, eoMKHyTOCTB 
0,8, doHHTeT I, Tnn noHBBi - dypaa ropHO 
necHaa. 

2. HaaBOpHaHCKoe neemmecTBO rn 
«HaaBOpHaHCKoe necHoe xo3aiicTBO» 
HBaHO-OpaHKOBCKOH odnacra, b. H.y.M. 
350-400 m., cocTaB apeBOCToa - C3Bk^, 
Tnn neca - BnancHaa dyKOBaa eyaydpaBa, 
B03pacT 80 neT, e OMKHyro ctb 0,7, do- 
HHTeT II, Tnn noHBBi - dyp03eMHO-noa- 
3onncTaa. 

3. BeperoBCKoe neemmecTBO rn 
«EeperoBCKoe necHoe xo3aHCTBO» 3a- 
KapnaTCKOH odnacra, b. H.y.M. 100-140 
m, cocTaB apeBOCToa - 5^3 5r3, ran 
neca - Bnanmaa rpadoBaa aydpaBa, B03- 
pacT 65 neT, eoMKHyTOCTB 0,7, doHHTeT 

I, ran noHBBi - aepHOBO-noa3onHCTBie. 

OnBiTHBie ynacTKH pa3MepOM 3^3 
m 3aKnaai>iBanHCB BOKpyr MypaBeimH- 
kob F. rufa h F. polyctena. Onpeaenemie 
pacTeHHH-MHpMeKoxopOB npOBoannH no 
onpeaenHTenio [5]. fl,na epaBHeHHa bh- 
aoBoro cxoacTBa MHpMeKOXOpOB F. rufa 
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Tadjimja 1 


PacTeHHH-MHpMeKoxopw MypaBbee b pa3JiHHHbix Tnnax jieca 


Bh/j 

XBOHHblH 

jiec 

CMemaHHbiH jiec 

IIlHpOKOJlHCTBeHHblH 

jiec 

F.rufa 

Epolyctena 

F.rufa 

Epolyctena 

F.rufa 

Epolyctena 

KonedbiJfCHUK jtceucKuu (Athyrium filix- 
femina Roth) 


+ 





OpjiHK o6biKHOBeHHbiii (Pteridium 
aquilinum (L.) Kuhn) 


+ 


+ 



Xbohj jiecHOH (Equisetum sylvaticum L.) 

+ 






Mo5K5KeBejibHHK o6biKHOBeHHbra (Juniperus 
communis L.) 

+ 

+ 





TbicauejiHCTHHK o6biKHOBeHHbin (Achillea 
millefolium L.) 

+ 

+ 





^CTpe6nHKa BOJiocHCTaa (Hieracium 
pilosella L.) 

+ 

+ 





KpecTOBHHK o6biKHOBeHHbiH (Senecio 
vulgaris Huds.) 




+ 



Chbitb odbiKHOBeHHaa (Aegopodium 
podagraria L.) 

+ 

+ 

+ 

+ 

+ 

+ 

Tpa6 odbiKHOBeHHBiii (Carpinus betulus L.) 





+ 


KjieBep ropHbiH (Trifolium montanum L.) 

+ 






HepHHKa MHpTOJincTHa^ (Vaccinium 
myrtillus L.) 

+ 

+ 


+ 



3Be3flHaTKa ayopaBHaa (Stellaria nemorum 
L.) 


+ 


+ 

+ 

+ 

KopOHapHfl KyKyniKHHa (Lychnis flos-cuculi 
L.) 


+ 





AMapaHT 3anpoKHHyTBin (Amaranthus 
retroflexus L.) 





+ 


TepaHb PodepTa (Geranium robertianum L.) 


+ 





KncjiHua odtiKHOBeHHaa (Oxalis acetosella 
L.) 

+ 

+ 





Illaji^en >Kejie3HCTBiH (Salvia glutinosa L.) 

+ 






,3,yHnma odbiKHOBeHHa^ (Origanum 
vulgare L.) 

+ 






Thmbjih nojiayuMH (Thymus serpyllum L.) 

+ 






HepHoronoBKa odBiKHOBeHHaa (Prunella 
vulgaris L.) 

+ 




+ 

+ 

Byqpa njnomeBH^Haji (Glechoma 
hederacea L.) 

+ 

+ 


+ 


+ 

BepOHHKa jieKapCTBeHHaii (Veronica 
officinalis L.) 

+ 






MapbJfflHHK ^ydpaBHbiii (Melampyrum 
nemorosum L.) 


+ 





no£Op05KHHK jiaHueTOJiHCTHtiH (Plantago 
lanceolata L.) 


+ 





BeTpemma .nydpaBHafl (Anemone 
nemorosa L.) 




+ 


+ 

neneHOHHHua djiaropo/jHaa (Hepatica 
nobilis Mill.) 




+ 



OnajiKa codauBfl (Viola canina L.) 

+ 





+ 

3Bepodoii ropHBin (Hypericum 
montanum L.) 


+ 



+ 

+ 

Knnpen ropHBih (Epilobium montanum L.) 




+ 



BepdehHHK mohcthbih (Lysimachia 
nummularia L.) 





+ 



Hanajio. OicoHHaHHe Ha CTp. 19. 
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KonBiTeHB eBponeHCKHH (Asarum 
europaeum L.) 

+ 

+ 


+ 


+ 

KpanHBa pBypoMHaa (Urtica dioica L.) 

+ 






EaceBHKa CH3aa (Rubus caesius L.) 

+ 

+ 

+ 

+ 

+ 

+ 

EoapBiuiHHK KpOBaBO-KpacHBiii ( Crataegus 
sanguinea Pall.) 

+ 






JlannaTKa npaMOCToanaa (Potentilla 
erect a L.) 

+ 






MajiHHa o6BiKHOBeHHa (Rubus idaeus L.) 

+ 

+ 


+ 

+ 


3eMjiaHHKa jiecHaa (Fragaria vesca L.) 


+ 




+ 

MaH5KeTKa o6BiKHOBeHHaa (Alchemilla 
vulgaris L.) 


+ 





Bauma nTHHBa ( Prunus avium L.) 





+ 


lIlHnoBHHK co6aHHH (Rosa canina L.) 






+ 

Pa6ima o6biKHOBeHHaa (Sorbus 
aucuparia L.) 




+ 



He3a6ynKa 6ojiOTHaa (Myosotis palustris L.) 





+ 

+ 

MepyHHpa jieKapCTBeHHaa (Pulmonaria 
officinalis L.) 






+ 

IIoflMapeHHHK u,enKHH (Galium aparine L.) 

+ 

+ 


+ 


+ 

IIo^MapeHHHK ^yniHCTBiH (Galium 
odor a turn L.) 

+ 

+ 



+ 


Ey3HHa nepHaa (Sambucus nigra L.) 






+ 

BopOHHH rjia3 HeTBipexjiHCTHBiH (Paris 
quadrifolia L.) 


+ 





UcMcpima JIoocjih (Veratrum Lobelianum 
Bemh.) 






+ 

Ocoxa BOJiocHCTaa (Carex pilosa Scop.) 


+ 





IlyHiHiia BjiarajiHmHaa 
(Eriophorum vaginatum L.) 


+ 





IlepJiOBHHK noHHKHiHH (Melica nutans L.) 




+ 



MailHHK ^ByjiHCTHBiH (Maianthemum 
bifolium L.) 

+ 



+ 

+ 


KyneHa anTenHaa (Polygonatum 
officinale L.) 


+ 





Bcero 

24 

26 

2 

16 

13 

16 


jieacar k 15 nopa^KaM. J\jm CMemaHHoro 
jieca xapaKTepHO 2 BH^a, OTHOcauiHxca k 
2 nopa^pcaM. 13 bh^ob pacTeHHH-MHpMe- 
KoxopoB odHapyaceHO b HiHpoKOJiHCTBeH- 
HOMy necy, KOTOpBie npHHajpieacaT k 10 
nopapraM. 

J\m F. polyctena uaudojibiuee KOJime- 
cmeo MupjvieKoxopoe npunadaeofcam k aie- 
dyjoufim nopndKdM: Rosales, Polemoniales, 

Gentianales, Poales, Polypodiales, 

Asterales, Caiyophyllales, Geraniales, 

Lamiales, Ranunculales (puc. 2). 

B xbohhom jiecy o6HapyaceHO 26 
BH£OB paCTeHHH-MHpMeKOXOpOB £Jia 
F. polyctena , KOTOpBie npHHapjieacar k 
16 nopapKaM. J\jik CMemaHHoro Jieca 
xapaKTepHO 16 bh^ob, OTHoeamHxca k 
13 nopapKaM; 16 bh^ob pacTeHHH-MHp- 
MeKoxopOB o6Hapy)KeHO b hihpokojih- 
CTBeHHOMy jiecy, KOTOpBie npHHaAJieacaT Phc. 1. Miipxieivoxopbi F. rufa b paunmHbix miiax jieca YKpaHHCKHx KapnaT 
k 12 nopapKaM. Pap 1 - xBomibiii jiec; Pap 2 - CMemamibm jiec; Pap 3 - iimpoKOJiiiCTBeHHbiH jiec 
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BmjOBOe CXOACTBO paCTeHHH-MHpMe- 
KOxopoB F. rufa h F. polyctena b pa3JiHH- 
hbix ranax jieca aBjiaeTca hh3khm (Ta6ji. 
2). B xbohhom jiecy ajbi o6ohx bh/job My- 

paBbeB K03(J)(J)HII,HeHT BH^OBOrO CXOACTBa 

aBjiaeTca bbicihhm (0,32), a K03(j)(j)HijHeHT 
CepeHceHa npHpaBHHBaeTcn k 0,48. Han- 
MeHBinaa BHjjOBoe cxo^ctbo HaOjnojiaeTCfl 
flJBI paCTeHHH-MHpMeKOXOpOB B XBOHHOM 
h CMemaHHOM jiecax,HTO, noBH^HMOMy, 
o 6 ycjiOBjieHO aOnorane ckhmh (jjaicropaMH 
BHeniHeH cpe^Bi, K 03 (j)(j)HipieHT CepeHce- 
Ha npHpaBHHBaeTca k 0,14. 

BblBO/Jbl 


1 . B pa 3 JIHHHBIX JieCOpaCTHTeJIBHBIX 
ycjiOBHHx YKpaHHCKHx KapnaT BBiuBjie- 
HO 53 BH^a MHpMeKOXOpHHX paCTCHHH, 
Phc. 2. MnpMeKoxopbi F. polyctena b pa3JiHHHbix ranax jieca YKpanHCKnx KapnaT npHHa#jie5KamHx k 30 ceMencTBaM, 26 
Pna 1 - xBOHHbin jiec; Pna 2 - CMemaHHbin jiec; nopn^xaM h 5 KjiaccaM. HanOojiBHiee ko- 

Pn^ 3 - UinpOKOJlHCTBeHHblH Jiec JIHHeCTBO MHpMeKOXOpOB npHHa^Jie}KHT 



TaSjinpa 2. 

Ko3(|)(|)HUHeHTbi BH^OBoro cxo/jCTBa /Kaivicapa n CepeHceHa pacTeHnn-MnpMeKoxopoB F. rufa n F. polyctena 

b pa3JiHHHbix ranax jieca YKpanHCKnx KapnaT 




Xbohhbih jiec 

CMemaHHBiH jiec 

lllHpOKOJIHCTBeHHBIH 

Tnn jieca h bh# MypaBBeB 
F.rufa 

(Bjiamiaa nnxTOBaa 
^y6paBa) 

(Bjia^KHan 6yKOBaa 
cynyOpaBa) 

jiec (Bjiamian rpaOoBan 
AyOpaBa) 









F.polyctena 

F.rufa 

F.polyctena 

F.rufa 

F.polyctena 


o 

<L> 

1=5 

F.rufa 

- 

0.32 

0,48 

0.08 

0,15 

0.25 

0,40 

0.19 

0,32 

0.21 

0,35 









3 

X 








o 

PQ 

X 

F.polyctena 

0.32 

0,48 

- 

0.08 

0,14 

0.27 

0,42 

0.18 

0,31 

0.24 

0,38 

o 

<L> 

1=5 

3 

x 

F.rufa 

0.08 

0,15 

0.08 

0,14 

- 

0.13 

0,22 

0.15 

0,27 

0.13 

0,22 

X 

a 

B 

<D 

3 

U 

F.polyctena 

0.25 

0,40 

0.27 

0,42 

0.13 

0,22 

- 

0.21 

0,35 

0.28 

0,44 

o 

<L> 


0.19 

0.18 

0.15 

0.21 


0.26 

1=5 

3 

X 

X 

<D 

PQ 

F.rufa 

0,32 

0,31 

0,27 

0,35 


0,41 

H 

o 

s 

1=3 

§ 


0.21 

0.24 

0.13 

0.28 

0.26 


o 

Oh 

s 

F.polyctena 

0,35 

0,38 

0,22 

0,44 

0,41 

- 

a 









* npHMenaHHe: HHCJiHTejiBHoe - K03(|)(j)HijHeHT TKaxicapa, a 3HaMeHarejiB - K03(|)(j)HijHeHT CepeHceHa. 
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k nop^KaM Rosales h Lamiales, coot- 
BeTCTBeHHO 19,6 h 13,5%. 

2. B XBOHHBIX H niHpOKOJIHCTBeHHBIX 
jiecax y npeACTaBHTejieH F. polyctena h 
F. rufa He o6Hapy)KeHO pe3Koro H3MeHe- 
HHH B KOJIHHeCTBe BHAOB MHpMCKOXOp- 
HHX paCTeHHH, a B T05Ke BpeMa - B CMe- 
maHHBix jiecax b F. rufa 6bijio 3aMeneHO 
TOJIBKO 2 BH^a MHpMeKOXOpOB: OKCBHKa 
CH3an ( Rubus caesius) h chbitb o6bikho- 
BeHHan ( Aegopodium podagraria). 

3. F. polyctena nBjraeTCn 6ojiee aKTHB- 
hbim pacnpocipaHHTejieM cefflH, neM F. 
rufa bo Bcex hccjicaobahhbix ranax jieca 
YKpaHHCKHx KapnaT; H3 F. rufa b xbohhom 
jiecy CBH3aHO 24 BH^a MHpMeKoxopOB, c F. 
polyctena - 26; b niHpOKOJIHCTBeHHBIX - 13 
h 16 eooTBeTCTBeHHO, a b CMemaHHOM - 2 


h 16 bhaob pacTeHHH- MHpMeKoxopOB, a 
yHHBepeaJIBHBIMH MHpMeKOXOpaMH A JW 
MypaBBeB He 3 aBHCHMO ot rana jieca ecTB 
Aegopodium podagraria h Rubus caesius. 

References: 

1. Semander R. Entwurf einer 
Monographic der europaischen 
Myrmekochoren// Bihang till Kongl. 
Svenska Vetenskaps Akad. Hadlingar. 
1906. Vol.41.P. 1-140. 

2. Hobhkob B.n. /JnacnopBi, pac- 
npocTpaiweMBie MypaBBUMH/ B.n. Hobh- 
kob // Yh. 3 an. / JleHHHip. neA- hh-t hm. 
A.H. TepueHa, 1939. T.25. - C. 43-45. 

3. Top 6 O.B. MipMeKOxopin b 
H inpOKOJiHCT^HOMy jiici (aAanTaijii', 


Mexam3MH, cejieKTHBHi nepeBarn): aB- 
TOpe(J). ah c. Ha 3Ao6yrDi Hayx. CTynemi, 
xaHA- 6ioji. HayK: 03.00.05 «EoTamKa»/ 
O.B. rop6.-K., 1999. - 19 c. 

4. fl,jiyccKHH r.M. MypaBBH pOAa 
OopMHKa/ EM. fl,jiyccKHH. - M., 1967. 
-236 c. 

5. OnpeAejiHTejiB bbichihx pacTe- 
HHH YKpaHHBi/ ^.H. ^odponaeBa, M. H. 
Kotob, K). H. npoxyAHH h Ap- - K.: Ha- 
yxoBa AyMKa, 1987. - 548 c. 

6. CeMKHH E.H. 06 aKCHOMaTHne- 
ckom noAxoAe onpeAejieHHio Mep pa3- 
JIHHHH H KBa3Hpa3JIHHH^ Ha CCMCHCTBaX 
MH05KCCTB// HH(j30pMaiJHOHHBie MCTOAbl 
b CHCTeMax ynpaBjieHHa H3MepeHHn h 
KOHT pOJHL - T. 1. BjiaAHBOCTOKI /JBHI], 

AH CCCP, 1972. -C 23-26. 


.\Sd en t/ » 

g ^ ■ % 



Gi S A? 


GLOBAL INTERNATIONAL 
SCIENTIFIC ANALYTICAL 
PROJECT 



Global international scientific analytical project under 
the auspices of the International Academy of Sciences 
and Higher Education (Ijondon, UK). 

The project unites scientists from around the world with 
a purpose of advancing the international level of ideas, 
theories and concepts in all areas of scientific thought, as 
well as maintaining public interest to contemporary 
issues and achievements of academic science. 

The project aims are achieved through carrying out the 
championships and conferences on scientific analytics, 
which take place several times a month online. 


If you wish to take part in the project, please visit: 

http://gisap.eu P^ one: 32899949 
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EXPERIENCE OF USE OF INTRODUCED 
SPECIES IN FARMSTEAD PARKS OF 
NOVGOROD REGION AND PERSPECTIVE 
OF THEIR IMPLEMENTATION IN WOOD 
CULTURE PRACTICE 

M. Nikonov, Doctor of Agricultural Science, Professor 
Yaroslav- the- Wise Novgorod State University, Russia 


The results of practical use of introduced species in the Novgorod 
region are described. 

Keywords: flora of farmstead parks, introduced species, safety of 
cultures 
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C OBpeMeHHaji TeppnropHn Hobto- 
po^CKOH odnacTH pacnonaraeTcn Ha 
CeBepo-3anane Pycexoii paBHHHbi. EcTe- 
CTBeHHaa /fpeBecHO-KycTapHHKOBaa pac- 

THTeJIBHOCTB B CHCTCMaTHHCCKOM njiaHC 

npe^CTaBjieHa neyMn OTnenaMH, 19 ce- 
MeiicTBaMH h 29 ponaMH. AdopnreHHan 
(jinopa b 3HaHHTeni>HOH Mepe odoranjeHa 
HHTpOAyiteHTaMH, npH 3TOM, BH^OBOH 
cocTaB hx donee neM b nea pa3a npeBBi- 
rnaeT hhcjio adopnreHOB. OdBncHneTcn 
3 to TeM, hto HoBroponcxan pecnydjin- 
Ka, b nponijiOM, b CHny CBoero reorpa- 
(jmnecKoro nono5xeHHn, odmecTBemio- 
nojiHTHnecKoro ycTpoiicTBa h TOproBBix 
OTHOHieHHH HMCJia BeCBMa odlHHpHBie 
CBn3H co CTpaHaMH EBponBi, Cpe^Heii 
A3 hh h EjiH5KHero BocTOKa, nocememie 
KOTOpBIX H TOpTOBJin C HHMH npHBO^HJIH 
k pacnpocTpaHeHHio xo3niicTBeHHO-no- 
Jie3HBIX H 3K30THHeCKHX paCTCHHH. 

Eme donee HHTeHCHBHoe odorame- 

HHe 3K30TaMH npOHCXO^HnO B KOHUe 
XVIII h Hanane XIX BexoB, xorna b Hob- 
ropo^CKOH rydepHHH aKTHBHO odycTpa- 
HBanHCB ea^OBO-napKOBBIMH K0Mn03H- 
ifnnMH MHorouHcneHHBie noMeiifHHBH 
yca^BdBi. 

Bcero b HoBroponcxon odnacra 
HacuHTBiBaeTcn 159 napKOB h canoB, 

HMeiOmHX pa3nHHHBIH CTaTye, ot oxpa- 
HneMBix naMRTHHKOB HCTOpHH h xynBTy- 
pBi (JienepanBHoro 3HaHemni no npocTO 
odbeKTOB 3eMnenonB30BaHnn. Elo naH- 
hbim Pocranponeca [7] HandonBinee hx 
K onnuecTBO (69%) othochtcji k nepBOH 
nonoBHHe -XIX Bexa. 

CoxpaHHnHCB napKH XVIII - py- 
denca XIX BexoB (18%). IlapKH, ocho- 
BaHHBie b KOHife XIX - Hanane XX-ro 
CToneran, cocTaBnniOT Bcero 7%, ohh 
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YZJK 504.54.062.4; 504.062 

OnbIT HCn0JIb30BAHHiI 
HHTPO^YI^EHTOB B YCA^EEHBIX 
nAPKAX HOBrOPO^CKOH OBJIACTH 
H nEPCnEKTHBBI HX BHE^PEHMil B 
JIECOKYJIBTYPHYIO nPAKTHKY 

Hhkohob M.B., n-p c.-x. Hayx, npoij). 

HoBropo^CKHH rocynapcTBeHHBiii yHHBepCHTeT 
hm. ft. Mynporo, Poccnn 

PaccMOTpeHti pe3yjiBTaTBi npaKTunecKoro HcnojiB30BaHna nopon 
HHTponyueHTOB b HoBroponcKoii odjiacTH 

KnioHeBbie cjioea: (Juiopa ycanedm>ix napKOB, uHTponyueHTbi, 
COXpaHHOCTB KyjIBTyp 

YnacTHHE KomJiepeHLiHH, HaunoHajibHoro nepBeHCTBa no HayHHoii aHajmTHKe, 
OTKpbiToro EBponencKO-A3naTCKoro nepBeHCTBa no HaynHon aHajiHTHKe 

ncHBonncHBix 03ep ne^HHKOBoro npo- 
ncxoncneHnn b Eopobhhckom, OxynoB- 
ckom, JIiodBiTHHCxoM, BannaiicxoM pah- 
OHax (donee 40%). B npHHnBMeHcxoH 
HH3MeHHO cth Tax>xe ecTB ycanedHBie 
napxn, h 3^ecB ohh ranyreiOT x Teppa- 
CHpoBaHHBiM OeperaM pex, MopeHHBiM 
rpnnaM. Tax nnn miane, CTpOHTenBCTBO 
yeaned, (jiopMHpoBaHHe napxoB CBn3aHO 
c BBi^eneHHeM ncHBonncHBix sneMenroB 
HMeiomHxcn naH^maijfTOB. OTCiona cne- 
nyeT, hto, coxpaHnn TeppHTOpHH CTa- 
Phhhbix yeaned, nance b cnynae yTpaTBi 
nocTpoex h 3HanHTenBHOH nacTH Haca)x- 
neHHH, mbi cdeperaeM Taxoe npnponHoe 
nocTonHHe, xax ocTeTHnecxH ijeHHBie 
naHnmaijiTBi. 

HandonBinyio npencTaBneHHOCTB b 
napxax hmciot HiHpoxonHCTBeHHBie no- 
ponti, H3 hhx: nnna b 76%, nyd b 45, Bn3 
b 19, nceHB b 15 h xneH b 14% napxoB 

m. 

HandonBinee xonnuecTBO pa3nnn- 
hbix HiHpoxonHCTBeHHBix nopon npo- 
H3pacTaeT b napxax «BHToenaBHijBi» 
HoBroponcxoro panoHa, ycantdBi )Ke- 
ne3HOBa b n- 3apyneBi>e OxynoBexoro 
panoHa, ycantdBi BacHnBHHxoBBix n. 
BbidHTH h «TopxH» Coneifxoro panoHa 
h b neHnponapxe r. XonM [5,6]. Cneny- 
loinHMH no CTeneHH npencTaBneHHOCTH 
nBnniOTcn OTeHecTBeHHBie HHTponyneH- 
tbi: nncTBeHHHija b 25%, nnxTa b 7, xenp 
b 4, xaniTaH b 1 h nnxTa end. b 0,6% 
napxoB. 3 x30tbi (HHTponyueHTBi npyrnx 
CTpaH) npencTaBneHBi He3HaHHTenBHO, 
b neyx nnn Tpex napxax. HandonBinee 
pa3HOodpa3ne nopon OTMenaeTcn b Oxy- 
noBexoM, ConeifxoM, HoBroponcxoM, 
EopOBHHCXOM n, ocodeHHO, B XonMCXOM 
panoHax. 


HHcnnTcn non oxpaHon xax ijeHHBie 
HCTOpnxo-xynBTypHBie odbexTBi. Haxo- 
Heif, H3 napxoB, co3naHHBix Ha Teppnro- 
pnn HoBroponcxon odnacTH bo BTOpon 
nonoBHHe XX-ro Bexa, c doTaHnnecxon 
tohxh 3peHnn (no BnnoBOMy pa3HOodpa- 
3HK) n naHnnia^THon neHHOCTn) HHTe- 
pecHBi 2-3 odbexTa. 

MHorne napxn HHTepecHBi bo ({)no- 
pHCTHHeCXOM OTHOHieHHH, no CJlQJXyiO- 
IlfHM npHHHHaM. 

1 . fl,nn napxoBBix Haca5xneHHH 
xapaxTepHa HHTponyxunn 3X30T0B. 
MHorne napxn HoBroponcxon odna- 
cth HMeiOT xoponio coxpaHHBinnecn 
nocanxn Taxnx HHTponyueHTOB xax 
Larix decidua, L. sibirica, Pinus peuce, 
P.strobus, P. sibirica, Abies sibirica, a 
Taxnce OTHOCHTenBHO penxnx BnnoB 
Tononen, nexopaTHBHBix xycTapHnxoB. 
npencTaBnneT HHTepee H3yneHHe no- 
BeneHnn HHTponyiteHTOB b ycnoBnnx 
pernoHa, oeodeHHOCTen nponeccoB ax- 
xnnMaTH3an,HH n ananTannn BnnoB. 

2. OdoraineHne $nopBi yeanedHBix 
napxoB nneT Tax>xe nyTeM BceneHnn an- 
BeHTHBHBix BnnoB h coxpaHeHHn penxnx 
MeCTHBIX BHnOB Ha TeppHTOpHH OrpaHH- 
HeHHoro nonB30BaHHn. 

3. TeppHTOpHH napxoB nBnniOTcn 30- 
HaMH xynBTypHoro naHnmaiJiTa c axTHB- 
HO (JiopMHpyeMoii $nopOH. 

B nocnenHHe ronti nponBnneTcn 
oeodBiii HHTepee x ycanedHBiM napxaM, 
xax oduexTaM pexpeaifHOHHoro ncnonB- 
30BaHHn. 

HandonBinee xonnuecTBO napxoB 
HadnionaeTcn b loxHO-BannancxoM h 
mcthhcxom naHnuiaijiTax, Ha OTporax 
Bannancxoii B03BBimeHH0CTH, oraHHa- 
loinnxcn cnoncHBiM penBeiJiOM, odnnHeM 
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OeoGan u,eHHOCTt npHyca^eGHoro 
napKa KHH 3 eii BacHjiBHHKOB b h.BbiGhth 
C ojieiiKoro panoHa coctoht b tom, hto 
npn ero opraHH 3 au,HH Gbijih Hcnojn> 30 Ba- 
HBI KJiaCCHHeCKHe CTHJIH TOJIJiaH^CKOH, 
(|)paHUy 3 CKOH H aHTJIHHCKOH apxHTexTy- 
pBi c yneTOM jiaH£Hia(j)THOH oGcTaHOBKH. 
PeryjiHpyeMBie o 6 BeKTBi:ra 30 HBi, ajuien, 
KypTHHBI, Op 05 KKH IIpHBJI 3 aHBI K eCTe- 
CTBeHHBiM ynacTKaM TeppHTOpHH, penKe 
KononiKe, /jpeBHHM KypraHaM- 3 axopo- 
HeHMvi, 6 eperoBBiM TeppacaM h penHoii 
noHMe. OjiopHCTHnecKHH cocTaB napxa 
no ^aHHBiM nocjieAHHx oGejie^OBaHHH 
(2002-2008 rr.) npe£CTaBjieH 63 BH/jaMH 
H 3 20 ceMencTB n 39 po/jOB, H 3 hhx pae- 
TeHHH-HHTpOAyi^eHTOB -30 BH£OB. 

IlpH 3 TOM, Cpe^H HHTpO^yoeHTOB 

HanOojiBmee pacnpocTpaHeHne hmciot 
ceBepo-aMepHKaHCKne bh^bi (25,7%), 
eBpoa3naTCKne (17,2%) n eBponencKne 
(11,5%). Be^ymen 5 kh 3 hchhoh (]iop- 
MOH HBJHHOTCH ^peBeCHBie paCTeHHfl 
(64,5%). Ha aojik) KycTapHHKOB npnxo- 
flHTCH 35,5% bh^ob. H3 npOH3pacTaio- 
hjhx HHTpo^yi^eHTOB b xopomeM n y^OB- 
JieTBOpHTeJIBHOM COCTOUHHH HaXOAHTCH 
jincTBeHHHija cnOnpCKaa, Tyn 3ana£Han, 
KjieH aceHejincTHBin, xe^p cnOnpcKHn, 
opex cepBin n MHorne KycTapHHKH. B 03 - 
pacT 6ojiBniHHCTBa ^epeBBeB npeBBima- 
eT 120 neT. 

no pe 3 yjiBTaTaM Hamnx oGejie/jo- 
BaHHH 2012-2013 ro^OB b yea^eGHOM 
napxe h.BbiGhth n ropKH HaMeneHBi 
MeponpHOTna no yxo^y 3 a /jpeBecHO-xy- 
CTapHHKOBOH paCTHTCJIBHOCTBIO. 

YnHTBiBaa oco 6 yio 3 HannMOCTB 

HCnOJIB 30 BaHH^ HHTpO^yijeHTOB B CO- 
BpeMeHHon npaKTHKe eaflOBO-napKOBO- 
ro CTpOHTeJIBCTBa H JieCOKyjIBTypHOH 
^e^TeJIBHOCTH HaMH BBinOJIHeH aHaJIH 3 
coctouhhh HexoTopBix oGbcktob 6 ojiee 
6 nH 3 Koro rjvl Hac ncTOpnnecKoro Bpe- 
MeHH. B xanecTBe npnMepa paccMOTpe- 
hbi ^eH^ponornnecKHn napK b r. Xojim 
H oGbeXTBI JieCHBIX KyjiBTyp HHTpOay- 
I^eHTOB. 

^eH^ponornnecKHn napK b r. Xojim 
co 3 ^aBajicn c 1965 r. CTapaHHUMH omy- 
3 nacTa, ^HpexTOpa Xojimckoto jiecnpOM- 
xo 3 a Hjibh ^KOBjieBnna napxoMeHKO. 

no HToraM nojieBBix nccne^OBaHnn 
2010 ro^a b ^eHjjponapxe yureHO 594 
ajieMeHTa, BXjnonaiomHe b eeGu #epe- 
BBH, KycTapHHKH HJIH KypTHHBI, KOTO- 
pBiM npncBoeH onpeAejieHHBin hhbch- 
TapHBin HOMep. no Ka)K£OMy 3 JieMeHTy 
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onpe^ejieHBi Mop^ojiornnecKHe xapax- 
TepncTHKH, xapaKTep noBpe^eHnn, Ha- 
MeneHBi MeponpHUTHu no no^aep^xaHHio 
yCTOHHHBOCTH. 

Ojiopa napxa HacHHTBmaeT 94 Bnjia 
cocyancTBix pacTeHnn, OTHOcamnxca k 49 
po^aM n 25 ceMencTBaM. no nncjiy bh^ob 
^OMHHHpyioT ceMencTBa Rosaceae (35 bh- 
^ob), Pinaceae (9) n Caprifoliaceae (6), ko- 
TOpBie co^ep)KaT 54,9% ot o6mero nncjia 

BH£OB ^eH^pOKOJIJieKI^HH. 

Jln^npyiomee noji05xeHHe ceMen- 
CTBa Rosaceae jierKO oObuchuctch, Tax 
xax bh^bi, OTHOCumneca x 3TOMy ceMen- 
CTBy, HMeiOT BBicoxne ^exopaTHBHBie xa- 
necTBa, oneHB npnBjiexaTejiBHBi, xapax- 
TepH3yiOTCH OpHTHHaJIBHOH OKpaCKOH 
U,BeTKOB, CHJIBHBIM apOMaTOM, oGhjib- 
hbim i^BeTeHneM. no3TOMy ceMencTBO 
Rosaceae Bcer^a ^OMHHHpyeT b /jexopa- 

THBHOM 03eJieHeHHH. 

Ha BTopoM MecTe no nncjiy bh^ob 
ceMencTBO Pinaceae, npnTOM hto xboh- 
HBie HHTpo- jj,yu,eHTBi KpaiiHe Ge^HO 
npe^CTaBjieHBi b ropo^cxnx Haca5K^e- 
hhhx ceBepo-3anaAa, b t.h. BejinKoro 
HoBropo^a. 

PacnpeAejieHne bh^ob ^eH^poxoji- 
jiexi^nn no ijempaM nponcxo5K^eHna 
oxa3ajiocB cjie^yiomHM: EBpa3nn - 

37,3% bh^ob, CeBepHaa AMepmca - 28,6, 
EBpona - 19,8, EajixaHCKHn nojiyocTpOB 
- 1, ^ajiBHnn Boctok - 1% bh^ob. 

fl,OMHHHpoBaHHe eBpa3HHCKHx h ce- 
BepoaMepnxaHCKHx bh^ob b ^eH^ponap- 
xe mo}kho o6bhchhtb CBoeo6pa3Hon mo- 
^OH Ha HCnOJIB30BaHHe HHTpO^yi^eHTOB 
H3 3thx reorpa(J)HHecKHx 30H. K TOMy 
)xe eBpa3HHCKne n eeBepoaMepHKaHCKne 
BH^BI OKa3aJIHCB yCTOHHHBee n xoponio 
a^anTHpOBajincB k ycjiOBH^M HoBropo/j- 
CKOH o6jiaCTH. 

B Kojuiexunn ^eH^ponapxa 24% 

BH^OB aBJiaiOTCH aOopHreHHBIMH HJIH 
aBTOXTOHHBIMH, ^OJIM KHTpO^yi^CHTOB - 

76%. 

H 3 HHX 50 % - BH£BI, pe^KO BCTpe- 
naiomHeca h HcnojiB 3 yeMBie b 03 ejieHe- 
hhh. KpOMe AeH^ponapxa b cejie One- 
neHCKHH noca^ EopOBHnecKoro paiiOHa, 
HHr^e 6 ojiee b Hobtopo^ckoh oOjiacTH 
HeT Taxoro OoraTCTBa h MHoroo 6 pa 3 Hn 
3 K 30 T 0 B co Bcero 3 eMHoro rnapa. 

Xojimckhh napx - 3to coOpaHHe 

IjeHHBIX JieKOpaTHBHBIX, 3CTeTHHeCKH 
npHBjiexaTejiBHBix pacTeHHH. OneHB xpa- 
CHBa KOMn03HH,HH XBOHHBIX 3K30TOB. OHa 

BKjHonaeT Pseudotsuga menziesii, HMeio- 


myio CBoeo 6 pa 3 HBie jiexopaTHBHBie ihhih- 
kh, Pinus strobus h Pinus pence c ^jihhhoh 
3 ejieHoii xBoeii h cmojihctbim apOMaTOM. 
^exopaTHBHa Robinia pseudoacacia, npn- 
BjiexaiOHiaa CBoeii paexH^HCTOH xpoHoii 
h nBiiHHBiM uBeTeHHeM, a Taxjxe Padus 
maackii, OTjiHnaiomanca xopHHHeBoii 
OjiecTameH xopoii, OTCJiaHBaiomeHC^ no- 
nepeuHBiMH njieHxaMH. 

Oijemca npe^CTaBjieHHOCTH bh^ob 

TOBOpHT O TOM, HTO ^OMHHHpyiOmHMH 

no HHCJiy oco6eii b napxe hbjhhotch Tilia 
cordata 17,3%, Larix sibirica - 9,2%, 
Acer negundo - 6,4% ot o6mero nncjia 

pacTeHHH ^eH^papHa. npnuTHO OTMe- 

thtb, hto npeo 6 jia^aiOT BBicoKo^exopa- 
THBHBie BHflBI. 

AHajiH 3 odmero coctouhhh ^eH^po- 
xojuiexi^HH noKa 3 BiBaeT, hto 71% pac- 
TeHHH HMeiOT BBicoxyio CTeneHB >kh 3 - 
HeHHOCTH, He nOBpe 5 K^eHBI 6 oJie 3 HHMH 
H BpeAHTeJI^MH. Ohh o 6 hjibho H,BeTyT H 
njio^OHoeaT, axTHBHO ^aiOT BereTaTHB- 
Hoe B 03 o 6 HOBjieHHe. 3 th ^^xtbi no#- 
TBep 5 K^aiOT HaynHyio i^chhoctb kojuick- 

H,HH ^eH^papna. 

B i^ejiOM, b yejiOBH^x HoBropo^exoii 
o 6 jiacTH HMeeTca HeMajio npHMepOB 
HCnOJIB 30 BaHH^ HHOpailOHHBIX BH^OB 
^peBecHBix nopo/j ( 3 K 30 tob) npn eo 3 ^a- 
hhh napxoBBix aHcaM 6 jien b CTapHHHBix 
yea^b 6 ax nponuioro ctojictm 

KpOMe toto, hhtp o,ay kh,hh ^peBee- 
hbix nopo^ no ^bhhbim mhothx nccjie- 
^OBaHHH [2,3,8] no3BOJiaeT hobbichtb 
npOH3BOAHTejiBHOCTB jiecHBix njioma- 
Aeii. O^hh H3 TaxHx bh^ob - ceBepoa- 
MepHxaHCxaa eocHa cxpyneHHan ninpo- 
xoxBoiiHaa, hjih Myppea, nonyjiapHaa b 
ceBepHoii h i^eHTpajiBHoii EBpone. AHa- 
jiH3Hpya pocT cochbi CKpyneHHOH Ha 
eeBepo-3ana^e, HexoTopBie aBTOpBi [3] 
npHHIJIH K BBIBO^y, UTO B yCJIOBHUX Cpe^- 
Heil H I05KHOH nO£30H TailTH OHa npOH3- 
pacTaeT jiynme no epaBHeHHio e cochoh 
oGbikhobchhoh, GbicTpee ^ocTHraeT 
B03paCTa KOJIHHeCTBeHHOH eneJIOCTH. 
no MHeHHio PaeBCxoro E.B. [8], eocHy 
CKpyneHHyio i;ejiecoo6pa3HO BRjiionaTB 
b CHCTeMy BoenpOH3BOACTBa JiecHBix pe- 
eypeoB Ha TeppHTOpHH KapejiHH. 3HanH- 
TejiBHBiii HHTepee npe^CTaBjiaeT eocHa 
BeiiMyTOBa, KOTOpan b epaBHeHHH e co- 
choh oGbikhobchhoh b xyjiBTypax ^aeT 
yBejiHueHne 3anaea ^peBecnHBi b 1,5-2 
pa3a npn yMeHBineHHH odopOTa pyGxn 
Ha 30-50%. B ycjiOBHux ecTecTBeHHoro 
apeajia tchcbbiho ejiHBa, BjiarojiioGnBa, 


ho He nepeHOCHT 3 a 6 ojiOHeHHOCTH, #o- 
craraeT ^naMeTpa 1 , 5 - 2,0 m npn cpe^- 
Hen BBicoTe ^epeBa 50-60 m. 

B necHOM (jjoime HoBropo^CKon 06- 
jiacTH b HacTO^mzee Bp em HaHOojiBinyio 
npe^CTaBjieHHOCTt hmciot cpejm HHipo- 
Ayi^eHTOB jiHCTBeHHHH,a (2 1 20 ra - 9 1 , 4 %) 
h Ke^p (144 ra - 6 , 6 %). OcTajiBHBie nopo- 
A bi 3aHHMaiOT Ka5K£an MeHee 1% b oOmeii 
iuiomajm nopo/j-HHTpOAyijeHTOB - nnxTa 
Oejian ( 0 , 2 ), nnxTa cnGnpCKaa ( 0 , 9 ), cocHa 
BaHKca ( 0 , 2 ), cocHa BeiiMyTOBa ( 0 , 2 ), to- 
nojiB OejiBiii ( 0 , 6 ). 

npn opraHH 3 au,HH cejieicijHOHHO-ce- 
MeHOBOAnecKoro ijempa b HoBropo#- 
CKOH oOjiaCTH B 1991 ro^y K O^HOMy H 3 
HanpaBjieHHH ero fletfrejiBHOCTH 6 bijio 
OTHeceHO co 3 ^aHHe njiaHTau,HH H 3 oto- 
OpaHHBIX yCTOHHHBBIX HHTpO^yijeHTOB 
h HcnBiTaHHe hx Henocpe^CTBeHHO Ha 
necoKyjiBTypHBix njiomamix [ 1 , 4 ]. B 
1991-1997 ro^ax Henocpe^CTBeHHO Ha 
necoKyjiBTypHBix njioma/mx h Ha Tep- 
pHTOpHH AeH^poynacTKa EpMOJiHHCKoro 
nHTOMHHKa HanaTO HcnBiTaHHe cjie^y- 
KHIJHX nOpOA-HHTpOAyi^eHTOB [ 4 ]: Ejib- 
3HrejiBMaHa, HepHan, Mapn, UIpeHKa, 
KOJiiona^, CocHa-EaHKca, BeiiMyTOBa, 
}KecTKaa, CMOJiHCTaa, xe^pOBaa, Kopeii- 
CKan, xe^pOBaa cnOnpCKaa, CKpyneHHaa, 
}KejiTaa riceB^OTcyra MeH3nca, IlHXTa 
cnOnpCKaa. 

Oi^eHKa coxpaHHOCTH jiecHBix xyjiB- 
Typ nOpO^-HHTpOAyOeHTOB Ha OnBITHBIX 

oOneKTax 1991-1997 ro^OB co 3 £aHHn 
noKa3ajia, hto 6 ojibhihhctbo nopo/j hh- 
TpO^yi^eHTOB no COXpaHHOCTH B JieCHBIX 
xyjiBTypax hcckojibko ycTynaiOT co- 
CHe o 6 bikhobchhoh. Tax coxpaHHOCTB 
cochbi o 6 bikhobchhoh cnycTu 15 jict 
nocne C03#aHH5i JiecHBix KyjiBTyp co- 
CTaBjiaeT okojio 80 %, Tor^a xax y cochbi 
CKpyneHHOH nyTB 6ojiee 60 %, y cochbi 
Eamcca - okojio 70 %, y cochbi BeiiMyTO- 
Ba ot 20 a o 54 %. A TpexxBoiiHBie cochbi 
}KejiTaa h CMOJiHCTaa nornOjin Ha 6 ro# 
BBipamHBaHHu. 

no OnoMeTpHnecKHM noKa3aTejinM 
OojiBHiHHCTBo nopo/j HHTpo^yi;eHTOB He 
ycTynaeT, a b pn/je cjiynaeB no ^naMeTpy 
h BBicoTe npeBoexo^T cocHy o 6 bikho- 
BeHHyio. 

TaKHM o6pa30M, aHajiH3 coctouhhh 
CTapOB03pacTHBix yca^e6HBrx napKOB c 
ynacraeM nopo a HHTpOAyijeHTOB CBn^e- 

TeJIBCTByeT O 6 OJIBIHOH 3 HaHHMOCTH HH- 

Tpojjyi^eHTOB b coBpeMeHHOM jiaH^ma^- 
THO-napKOBOM CTpOHTeJIBCTBe B IjeJIflX 


03ejieHeHH5i h peKpeaijHOHHoro HcnojiB30- 
BaHHa. HccjieAOBaHHn onBiTHBix ynacTKOB 
jiecHBix KyjiBTyp, oijeHKa npojiyKTHBHOCTH 
h a^anTaiiHH nopoji Ha TeppHTOpHH o6jia- 
cth noKa3ajiH, hto ycKOpeHHoro bbi- 
paiHHBaHH5I H,eHHOH XBOHHOH /JpeBCCHHBI 
nepeneKTHBHBIMH HBJI5HOTCH JIHCTBCHHHH,a 
cnOnpCKan, cochbi BeiiMyTOBa h CKpyneH- 
Han, nnxTa cnOnpCKan. 

B nocjieAHHe ro^Bi noaBjiniOTCii B 03 - 
M 05 KHOCTH £JHI OpraHH 3 aiJHH yCTOHHH- 
Boro ynpaBjieHHa jicchbim komhjickcom 
Ha perHOHaJIBHO- 3 KOHOMHHeCKHX npHH- 
ijnnax c yneTOM 3 KOJiorHH h oxpaHBi 
npHpO^HBIX 3 KOCHCTCM. EoJIBHiyiO pOJIB 
B yCTOHHHBOM ynpaBJICHHH JieCHBIMH 
3 KO CHCTCMaMH HTpaiOT HCCJie^OBaHH^ 
6 HOJiorHHecKoro pa 3 Hoo 6 pa 3 Hn pacra- 
TeJIBHOrO H )KHBOTHOrO MHpa. Oco 6 yio 
axTyajiBHOCTB npHo 6 peTaeT npo 6 jieMa 
coxpaHeHHn pa 3 Hoo 6 pa 3 Hn cooOmecTB h 
hx coneTaHHH He tojibko b npnyca/jeO- 
hbix napxax h flpyrnx OOnT, ho h b jiec- 
hom (jioHfle. H3yHeHne h cocTaBjieHne 
MaxcHMajiBHO nojiHoro nepeHHn pe^KHx 
oxpaH^eMBix bh^ob h hx cooOmecTB He- 

o6xO£HMO JIJI5I H3B5ITH5I HX H3 HaMCHCH- 

hoh 3KcnjiyaTai^HH. Bbiubjichhc jiaH£- 
Hia(j)TOB C HaHOoJIBHIHM KOJIHHCCTBOM 
pe^KHx, pejiHKTOBBix h Hy^aiomHxcn 
b oxpaHe bh^ob aKTyajiBHO b kohchhom 
HTO re flJHI (JjOpMHpOBaHHH H o6oCHOBa- 
hh a cera oco6o oxpaH5ieMBix o6bcktob 
b npHpo^e. J\jik oOecneHeHHa npaKTHne- 
ckoh oxpaHBi pe^KHx, y^3BHMBix h oxpa- 
H^eMBIX BH^OB MBI pCKOMCHflyeM npO- 
Be^eHHe cjie^yiomHx MeponpH^THH [6] : 

• HiHpOKan nponaranaa oxpaHBi 
pe^KHX BH^OB H npOCBeTHTeJIBCKOrO Ty- 
pH3Ma; 

• njiaHHpOBaHHe xo3HHCTBeHHoro 
HCnOJIB30BaHH« TeppHTOpHH C yHCTOM 
oxpaHBi pe^KHx bh^ob; 

• 3anpemeHHe xo3^hctbchhoh ^ea- 
TejiBHocTH, BejiymeH k coKpameHHio hhc- 
jieHHOCTH pe^KHx h oxpaHaeMBix bhjiob; 

• oprami3aijH5i pe3epBaTOB, ox- 
paHHBIX 30H H MHHH 3aKa3HHKOB B MCC- 
Tax KOHH,eHTpaiI,HH pe^KHX bh^ob; 

• MOHHTOpHHr COCTOUHH^ MeCTOO- 

OHTaHHH pe^KHx bh^ob; 

• coxpaHeHHe npn opraHH3au,HH 
JieC0n0JIB30BaHH5I 3TaJIOHHBIX ynaCTKOB 
jiaH^ma^TOB h yHHKajiBHBix o6bcktob 
npHpo^Hoii cpe^Bi; 

• nocTeneHHBiH nepexo^ Ha jiaH^- 
Hia(j)THO-3KOJIOrHHeCKKHe OCHOBBI Op- 
raHH3au,HH Be^eHH^ jiecHoro xo3^iiCTBa. 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 

References: 

1. AjieKceeB B.M. JlecoKyjiBTyp- 
HBie HcnBrraHHn nepcneKTHBHBix nopo^ 
HHTpOAyi^eHTOB Ha TeppHTOpHH HoBro- 
po^CKoii oOjiacTH // ABTope(j)epaT ^hc- 
cepTai^HH Ha coHCKamie yneHoii CTene- 
HH KaH^H^aTa CeJIBCKOX03«HCTBeHHBIX 

Hayx. CaHKT-neTep6ypr, 2009. 

2. THpra^OB KyjiBTypBi cochbi 
M yppea h £ y6a KpacHoro b ceBepo-3a- 
na^HBix paiiOHax CCCP // JlecHoe xo- 
3 «hctbo. 1952. JY27 C.8-13. 

3. Kyi^eBajiOB H.A. CocHa Myppen 
b EBponeiiCKOH nacTH CCCP // Jleco- 
X03«HCTBeHHaa HH(J)OpMai^Ha. M., 1977. 
Bbih.8. C.14-15 

4. Jleca 3eMjiH HoBropo^CKOH /no^ 
peAaKi^Heii M.B. HHKOHOBa. A^mhhh- 
CTpai^HH HOBrOpO^CKOH oOjiacTH. Hob- 
ropo^CKoe ynpaBjieHHe jiecaMH; Hob- 
ropo^: H3 a-bo «KHpHJuiHi^a», 1998. 
-239 c. 

5. HHKOJiaeHOK B.T. ,I[peBecHO- 

KyCTapHHKOBBie HHTpO^yijeHTBI H HX 
HcnojiB30BaHHe b HayHHBix, KyjiBTyp - 
HO-npOCBeTHTeJIBHBIX I^ejiax H B 03e- 
jieHeHHH // Bo3o6HOBjiaeMBie jiecHBie 
pecypCBi: HHHOBai^HOHHoe pa3BHTne b 
J ieCHOM X03^HCTBe. Te3HCBI ^OKJia^OB 
Me)K^yHapOAHOH KOHcJiepeHLpiH. Cbhkt- 
neTepOypr, 2012. C. 250-254. 

6. Hhkohob M.B. Pojib oxpaHBi 

pejJKHX paCTHTeJIBHBIX COOOmeCTB B 
yCTOHHHBOM (J)yHKI^HOHHpOBaHHH JICC- 
HBIX 3KOCHCTCM 3CMJIH HOBrOpO^CKO// 
Pai^HOHajiBHoe npHpo^onojiB30BaHHe 
h nepcneKTHBBi ycToiiHHBoro pa3- 
bhth^ JiecHoro ceKTOpa okohomhkh. 
Te3HCBI AOKJiaflOB K)6HJieilHOH KOH- 
4)epeHi^HH, nocBumeHHoii 10-jicthio 
Hanajia JiecHoro o6pa30BaHH^ b Hob- 
ry hmchh ^pocjiaBa My^poro 25-27 
ceHTa6pn 2008 r. Bcjihkhh HoBropo^, 
2008 r. C. 107-108. 

7 . Othct o npOH 3 pacTaiomHx b 
H oBropo^CKon oOjiacTH Haca)K^eHHHx 
HHTpOAyi^eHTOB, pe^KHX MeCTHBIX BH- 
AOB, HcnBiTaTejiBHBix, reorpa(f)HHecKHx 
H OnBiTHBix KyjiBTyp H 6 BIBHIHX KOpa- 
OejiBHBix jiecoB h pom. Kmira 3 . Othct 
o Haca)K^eHHax 6 bibhihx yca^e 6 HBix 
napKOB h ca^OB HoBropo^CKoii o 6 jiacTH. 
MocKBa, 2002 . 

8. PaeBCKHH E.B. Poct h np oji,y kthb - 
HOCTB COCHBI CKpyHCHHOH Ha paHHHX 

3Tanax OHToreHe3a // JlecHoe xo3^hctbo, 
1997 JNE5 C. 45-47. 


25 


YAK 634.0.231; 504.062 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


SELECTION OF THE METHOD OF FELLING 
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The characteristic of forests of Novgorod region is presented; 
methods of felling and forest reproduction are analyzed. 
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BBIEOP CnOCOEA PYEKH H 
BOCnPOH3BOflCTBA JIECOB - OCHOBA 
Y CTOHHHBOTO JIECOynPABJIEHH.3 B 
HOBrOPO^CKOH OEJIACTH 

Hhkohob M.B., ^-p c.-x. Hayx, npo(f). 

HoBTOpOACKHH rocyzjapcTBeHHBin yHHBepCHTeT 

hm. 51. My/fporo, Poccha 

d,aHa xapaKTepncTHKa aecoB HoBropojtCKoii o 6 jiacTH, npoaHajin- 
3 npOBaHEi cnocodbi py 6 oK n BOcnpon 3 Boa;cTBa jieca 
KjnoneBbie cjiOBa: py 6 KH, BOcnpon 3 BoacTBO Jieca 

YnacTHHK KOiufiepeHLiHH, HaunoHajibHoro nepBeHCTBa no HayuHon aHanuTHKe, 
OTKpbiToro EBponeiiCKO-AsHaTCKoro nepBeHCTBa no HaynHon aHajiHTHice 


H OBropo^CKaa o6nacTE pacnojiara- 
eTca Ha CeBepo-3ana^e PyccKon 
paBHHHEI B 30He yMepeHHO-KOHTHHeH- 
TaJIEHOTO IfHKJIOHHHeCKOTO KJIHMaTa. 
IIp0T5DKeHH0CTB ee TeppHTOpHH c 3ana- 
#a Ha boctok - 385 km, c ceBepa Ha ior - 
278 km. ILiomaAb TeppHTOpHH o6nacTH 
cocTaBnaeT 55,3 teic. km 2 . Cpe^Hen £jm 
Hee napajuiejiEK) flBjraeTCJi 58° c.m., a 
MepH^naHOM - 33° b.#. 

no xapaKTepy pejn>e(j)a HoBropo/f- 
cxa a odnacTE ^enHTca Ha TpH CTyneHH. 
HH3Kyio CTyneHE Ha 3ana^e npe^CTaB- 
JiaeT npHHJIEMeHCKa3I HH3MCHHO CTB C 
BBICOTaMH OT 20 £0 100 M. BEICOKyiO 
CTyneHE Ha boctokc cocTaBjunoT rpflABi 
Ban^aHCKOH bobbeihichhocth c bbicotb- 
mh ot 200 j\o 300 m. Cpe^Hioio CTyneHE 
B BOCTOHHOM BBICTyne o6jiaCTH 3aHHMa- 
eT Monoro-McTHHCKaa BO£Opa3£ejiBHaji 
paBHHHa C BBICOTaMH OT 100 £0 200 M, 
nocTeneHHO cnHBaiomaaca e Mojior- 
CKOH HH3HHOH. 

COBpeMeHHOe COCTOJIHHe TeppH- 
TOpHH odnacTH aBn^eTca p e3yjiBT aTOM 
fljiHTejiEHoro HCTOpHuecKoro npoifeeea 
JiaH^Hia^THBIX H3MeHeHHH, npOHCXO- 
flHBHIHX B HCTOpHHeCKOM npOHIJIOM IlOR 

BjiH^HneM H3MeHeHHH KJIHMaTa, a b no- 
ejieAHee TBicunejieTne no# bjihahhcm xo- 
3^HCTBeHHOH ^eOTeJIBHO cth nejiOBeKa. 


B paBHHHHEix jiaH^ma^Tax e npeodjia- 
^aHneM nouB T5DKejioro MexaHHuecKoro 
eocTaBa nporpeccnpyeT 3a6ojiauHBaHHe, 
BEi3BaHHoe enjiOHiHBiMH pydxaMn. B pe- 
3yjiETaTe KopeHHBie ejiOBBie jieca ycTy- 
naiOT MeCTO npOH3BO£HBIM OCHHHHKaM 
h 6epe3H5iKaM. 

B CB5I3H C H3MeHeHHeM JiaH£Hia(j)TOB 
npoHcxo^HT ocjia6jieHHe BO/fooxpaHHO- 
3amHTHEIX (jtyHKIJHH Jieca, CHH5KaeTCa 
edajiaHCHpoBaHHaa mhothmh TBicunejie- 
TH5IMH BBICOKafl yCTOHHHBOCTE, KOTOpOH 

odjia^ajin ^peBOCTOH. 

XapaKTepncTHKa jiecHoro (JjOH^a 
npeACTaBjieHa b Tadji. 1 

AHajiH3 CTpyKTypEi JiecHoro cftOHjta 
odjiacTH noKa3aji, hto dojiee 62 % jieco- 
noKpBiToii njioma/jn 3aHHMaiOT £peBO- 
ctoh e npeodjia^aHneM MinrcojincTBeH- 
hbix nopojt. XapaKTep pacnpejtejieHnji 
noKpEiToii jieeoM njionta^H no ypOBHio 
npo^yKTHBHOCTH yKa3EiBaeT Ha npeod- 
JiajtaHHe BBICOKOnpOJtyKTHBHBIX (1-2 
KjiaecEi doHHTeTa) /jpeBOCToeB, KOTOpEie 
eocTaBjiaioT b odmen flojie 63% noKpBi- 
toh JieeoM iuioma^n, a cpe^n enejiBix h 
nepecTOHHBix ^peBOCToeB hx ^ojhi eo- 
CTaBjiaeT 70% njioma£n. JIhctbchheic 
nopo^Bi 3aHHMaiOT npeHMymecTBeHHO 
yCJIOBHH MeCTOOdHTaHHH HaHBBICHieH 
npOAyKTHBHOCTH. ^ojiii njiomajten I-II 


KjiaeeoB doHHTeTa y jihctbchhbix co- 
CTaBjiaeT 73,5% ot noKpBrron JieeoM 
njioma^H 3aHHT0H e npeodjia/jaHneM jih- 
CTBeHHBix nopo/j. Ha aojiio I-H KjiaeeoB 
doHHTeTa b rpynne enejiBix h nepecToii- 
HBIX JIHCTBeHHBIX ^peBOCTOCB npnxo- 
JXWTC5L 80% nOKpBITOH JieCOM njIOHtaAH 
^aHHoii rpynnoii. 

AHajiH3 paenpe^ejieHHa no TnnaM 
jieca noKa3aji, hto npenMymecTBeHHO 
npe^CTaBjieHBi b jieeax odjiacra khc- 
jiHHHa^i (39%), nepHHHHaji (26%) h Tpa- 
BflHan (20%) rpynnBi TnnoB jieca. ,II,ojhi 

O CHHHHKOB-KHC JIHHHBIX COCTaBJHieT 

73% H3 Been njionta^H 3aHOToii e npeod- 
jia^aHneM ochhbi, Ha ^ojiio nepHHHHOH 
H TpaBaHO-dOJIOTHOH Tpynn npHXOflHTCa 
no 12% njioma£H ochhhhkob. 

Bepe3H«KH KHCJIHHHBie 3aHHMaiOT 

34% oduteii njiomaAH 3aH5iT0H e npeod- 
jia^aHneM 6epe3Bi, 6epe3H«KH TpaB^HO- 
6 ojiothoh rpynnBi - 30% h nepHHHHOH 
rpynnBi - 24% njiomajtn 6epe3H5iK0B. 

B paenpe^ejieHHH noKpEiToii JieeoM 
njiomaAH no B03pacTHBiM KareropnjiM 
AOJia enejiBix n nepecTOHHBix Haea^e- 
hhh cocTaBjiaeT dojiee 32 npoifeHTOB, a 
epe^n M^rKOJincTBeHHBix nopo^ okojio 
40 npoifeHTOB. 

no ifejieBOMy Ha3HaneHnio Jieca pa3- 
^ejieHBi Ha 3amnTHBie - 23% n 3Kcnjiya- 


Tadjinua 1 


Odmaa xapaKTepncTHKa JiecHoro (JiOH/ja 


IIoKa3aTejiH 

Efl. H3M. 

Ha 01.01.2013 

Odnta^i njionta^B 

TBie.ra 

3912,2 

b tom HncjieoKcnjiyaTHpyeMBix jieeoB 

TBie.ra 

3012,5 

3amnTHBix JieeoB 

TBie.ra 

899,7 

JleeonoKpBiTaa njioma^B 

TBie.ra 

3440,4 

Odmaa njioma^B oeodo oxpaH^eMBix TeppnTOpnn 

TBie.ra 

195,4 

JleencTOCTB 

% 

64,4 
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TaSjiHua 2 

Hcnojib30BaHne pacneTHon jiecoceKH h oobcmbi pa6oT no jiecoBOCCTaHOBjieHHio. 


noKa3arejiH 

To^bi 

2007 

2008 

2009 

2010 

2011 

2012 

PaeneTHan jieeoeexa, tbic. m 3 

8816,6 

8780,6 

8197,0 

8197,0 

8696,5 

8696,5 

OaxTHHeexH BBipy6jieHO, Bcero, tbic. m 3 

3808,8 

3640,0 

2465,0 

3100,0 

3924,4 

3525 

npoii,eHT ot pacneTHoii JiecoceKH 

43,2 

41,4 

30,1 

38,0 

41 

40,5 

JlecoBocecTaHOBjieHHe - Bcero, tbic. ra 

12,3 

12,0 

10,2 

9,9 

10,9 

10,8 

B TOM HHCJie 

noea^xa JiecHBix xyjiBTyp, tbic. ra 

5,8 

5,8 

5,1 

4,6 

4,0 

4,4 

EcTecTBeHHoe jieeoB03o6HOBjieHHe, tbic. ra 

6,5 

6,2 

5,1 

5,3 

6,9 

6,3 

Bbo/j mojioah^kob b noxpBiTyio JiecoM njioma^B 
- Bcero, tbic. ra 

10,9 

13,1 

20,9 

13,4 

11,9 

10,4 

B tom HHCJie JiecHBix xyjiBTyp, tbic. ra 

4,8 

4,4 

5,0 

4,6 

4,7 

5,1 


Tau,HOHHBie - 77%. OOI1T ^e^epajibHO- 
ro 3HaHeHHa npe£CTaBjieHBi HaijHOHajiB- 
hbim napKOM «BajiAaHCKHH» njioma^Bio 
158,5 T.ra h 3anoBeAHHKOM «PfleHCKHH» 
- njioma^Bio 36,9 T.ra. KpOMe Toro 3eM- 
jih o6opoHBi 3aHHMaiOT 10,9 T.ra. 

riopo^HBiH cocTaB xapaxTepH3yeTca 
npeo6jia^aHHeM MurxojiHCTBeHHBix no- 
po#. ^peBOCToeB c npeo6jia/jaHH- 

eM cochbi cocTaBjiaeT 19 %, ejin - 18, 
6epe3Bi - 42, ochhbi - 11 ot noxpBiTOH 
necoM nnoma^H. IlpeoOjia^aiOT cnejiBie 
h nepecTOHHBie Haca^emni. 

J\ JT5I yCTOHHHBOrO pa3BHTHH jiecHoro 
ceKTopa 3KOHOMHKH HoBropo^CKOH 06- 
jiacTH HMeiOTca oOBeKTHBHBie npe^no- 
CBIJIKH, KOTOpBie M05KH0 BBIpa3HTB CJie- 
^yiOmHMH n0JI05KeHH^MH: 

- reorpa^HHecKHe ycjiOBHn 6jiaro- 
npnaTCTByiOT np OH3p acT aHHio jiecoB Ha 
TeppHTOpHH oOjiaCTH (jieCHCTOCTB Tep- 
pHTOpHH 64,4%); 

- jiecHBie ^peBecHBie pecypCBi b 3Ha- 
HHTeJIBHOH CTeneHH He^OHCnOJIB3yiOTC^ 

(HcnojiB3yeTca b cpe^HeM okojio 40% 
pacneTHoii JiecoceKH); 

- CJia6o pa3BHTBIH pBIHOK He^peBeC- 
hoh npo^yKi^HH jieca; 

- He^OHcnojiB3yeMBie Tpy^OBBie pe- 
cypCBi cejiBCKoro Hacejiemni b cbh3h 
C MaJIOH aKTHBHOCTBK) CCJIBCK0X035IH- 
ctbchhbix opraHH3au,HH; 

- 6jih30Ctb noTpeOHTejieH jieconpo- 
AyxijHH Kax Ha BHyTpeHHeM (MocKBa h 
C aHKT-IIeTep6ypr), Tax h Ha 3apy6e)x- 
HOM pBIHKaX c6BITa. 

HaH6ojiBina5i TpaHC(j)opMaipni, no- 
Tepa yCTOHHHBOCTH JICCHBIX 3KOCHCTCM 

h coKpameHHe hx 6Hopa3Hoo6pa3H^ 
CB«3aHBi c pyOxaMH jieca. Ha npoTOxe- 
HHH Aojiroro HCTOpHHeCKOrO BpeMeHH 
CeJIBCKOe X03HHCTB0 HBJBIJIOCB OCHOB- 


HBIM 3aHHTHeM HaceJieHHH, n03T0My 
BjiHUHHe 3eMjienojiB30BaHH5i Ha coBpe- 
MeHHBie npHpo^HBie TeppHTOpHajiBHBie 
KOMnjieKCBi nBjweTca ohchb cymecTBeH- 
HBIM. 

3eMjienojiB30BaHHe b HoBropo^cxoM 
Kpae 6 bijio npeHMymecTBeHHO CBimHO 
c pacnpocTpaHeHHeM no^cenHOH h na- 
HieHHOH CHCTeMBI 3CMJie^CJIHH. no^ceH- 

Han hjih oraeBan cncTeMa 3eMjie#ejiH5i 

HBJIHeTCH 0£H0H H3 HanOoJiee HCTOpH- 
HeCKH yCTOHHHBBIX CHCTCM. B03HHKHyB 
3a TBicany jieT Hameii 3pBi OHa npo- 
cymecTBOBajia Ha HoBropo^CKon 3eMjie 
BnjiOTB /jo 1934-1936 ro^OB. no/jcexa 
ocHOBaHa Ha 6 ojibihoh npo^yKTHBHO- 
cth 3eMjiH b nepBBie ro^Bi ee HcnojiB30- 
BaHHn, b ^ajiBHeHineM o^hh ynacTKH b 
T eHeHHe HexoToporo BpeMeHH HcnojiB- 
30BajiHCB no# noxocBi, Apyrne noxpBi- 
BajiHCB jiecoM, HexoTopBie 3a6ojiaHHBa- 
jihcb, nacTB ynacTKOB Morjia nepeiiTH b 
napOByio naxoTHyio 3eMjno. 

PacnpocTpaHeHHe nameHHoro 3eM- 
jie^ejiH^ conpoB05x^ajiocB (jiopMHpoBa- 
HHeM ^epeBeHCKHx noeejieHHH h bo 3- 
HHKHOBeHHeM MHOrOHHCJieHHBIX H pa3- 
HOo6pa3HBix oxyjiBTyp eHHBix xoMnjiex- 
COB. B 3TOM O^Ha H3 npHHHH TOTO, HTO 
HiHpoxojiHCTBeHHBie jieca xax hhctbic, 
Tax h CMemaHHBie, no/jBeprajiHCB py6xe 
b nepByio onepe^B. 

KpOMe Toro, jxy6 H3^aBHa BBipyOaji- 
en ajih CTpoHTejiBCTBa ropo^OB h xpe- 
nOCTHBIX CTeH; MH05XeCTB0 ^epeBUHHBIX 
H3AejiHH, Han^eHHBiH Ha paexonxax b 
HoBropo^e, H3roTOBjieHO H3 /jpeBecHHBi 

HIHpOKOJIHCTBeHHBIX nOpO/J. 

Ha npOT^}xeHHH hcckojibkhx cto- 
JieTHH (flO H306peTeHH« CO£Bl) Hpe3BBI- 
naiiHO 6ojiBHiHe njioma/jH JiecoB 6 bijih 
BB ipyOjieHBi j\jm npOH3BO^CTBa noTarna 


- meJIOHHOH COJIH, H3BJiexaeMOH H3 30JIBI 

pa3Horo po/ja co5K5xeHHOH /jpeBecHHBi, a 
Tax}xe RJlft BBIBapKH COJIH. 

3x0H0MHXa HOBrOpO^CKOH oOjiaCTH 
MHorne cuTHjieTHu ^ep)xajiacB Ha oe- 
HOBe jiecHBix peeypeoB. 3aroTOBxa #pe- 
BecHHBi h ee oxenopT nrpajin h nrpaiOT 
3HaHHTejiBHyio pojiB h ^0 HacTOnmero 
BpeMeHH. B Ta6ji. 2 npeACTaBjieHBi no- 
xa3aTejiH HcnojiB30BaHH5i paeneTHoii 
JiecoceKH H JieCOBOCCTaHOBHTeJIBHBIX 
MeponpHOTHH b nocjieflHHe ro^Bi. 

E)xeroAHoe HcnojiB30BaHHe pae- 
HeTHoii JiecoceKH 3a noejieAHHe 5 JieT 
eocTaBjiajio okojio 40%, b t.h. no BBI- 
6opOHHBIM pyOxaM OKOJIO 17%, H3 hhx 
no bbi6opohhbim py6xaM b enejiBix h 
nepecTOHHBix ^peBOCTO^x - MeHee 8% 
(Ta6ji. 3). 

AHajiH3 enoeoOoB py6ox noxa3Bi- 
BaeT, hto b HoBropo^exHx jieeax npe- 
HMymecTBeHHO npOBOA»Tca cnjioiHHBie 
py6xn xax HanOojiee npocTBie h jierxo 
BBinojiHHMBie. Pe3yjiBTaTOM 3 thx py6ox 
HBJIHeTCH H3MeHeHHe MHKpOKJIHMaTH- 
HeCKHX yCJIOBHH, pe)KHMa yBJia5KHeHH^, 
B03pacTaHHe BeTpOBBix Harpy30x h xax 
ejie^CTBHe - yBejiHneHHe aojih MarKO- 
jiHCTBeHHBix nopofl B nOKpBITOH JiecoM 
njioma^H. 

fl,ojia njioma^H BBi6opOHHBix py6ox 
ot njioma^H py6ox enejiBix h nepecToii- 
HBIX ^peBOCTOeB COCTaBJBieT OKOJIO 15%. 

Ha3HaneHHe cnjioiHHBix py6ox b jie- 
eax HoBropo^cxoii o6jiacTH, b no^aBjia- 
iomeM OojiBHiHHCTBe cjiynaeB, nBjmeTca 
HeonpaB^aHHBiM hh c jiccobo^ctbch- 

HOH, HH C 3KOHOMHHeCKOH TOHKH 3peHHH. 

Han6ojiee o6bihhbim ^bjichhcm npHMe- 
HeHHa cnjioiHHBix py6ox ^BjiaeTca no #b- 
eM ypOBHn rpyHTOBBix bo^ BCJie^CTBHe 
Toro, hto Hcne3aeT Hcnapemie bo^bi ^e- 
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Hcnojib 30 BaHHe pacneTHon jiecoceKH no BbiSoponHbiM pySKaM (thc. m 3 ). 


rtoKa3aTejiH 

To^bi 

2009 

2010 

2011 

2012 

fl,onycTHMBiH o6bcm h3bothh ^peBecHHBi npn npOBe^eHHH 
BBl6opOHHBIX py60K 

1229,4 

1514,4 

1699,1 

1699,1 

3aroTOBjieHo (jjaKTHnecKH 

238,3 

208,6 

226,3 

297,2 

b tom HHCJie enejiBix h nepecTOHHBix 

132,3 

79,5 

131,3 

133,2 

H3 HHX £06p0B0JIBH0-BBl60p0HHBIMH 

15,1 

14,3 

28,2 

31,7 

TpynnoBO-BBi6opOHHBiMH 

0,3 

0,6 

- 

0,4 

paBHOMepHO-nocTeneHHBiMH 

113,0 

51,8 

66,6 

64,7 

HepeenojiocHO-nocTeneHHBiMH 

1,8 

3,9 

4,8 

6,5 

^jiHTejiBHO-nocTeneHHBiMH 

2,1 

8,9 

31,7 

29,9 

CaHHTapHBiMH pyOxaMH 

15,1 

42,2 

22,5 

6,2 

PyOxaMH yxo^a 

90,9 

86,9 

72,5 

157,8 

IIpOIieHT HCn0JIB30BaHHH 

19,4 

13,8 

13,3 

17,5 

B t.h. BBi6opOHHBie py6xH b enejiBix h nepecTOHHBix 

ApeBOCTOUX 

10,8 

5,2 

7,7 

7,8 

npoiaeHT njioma^H bbi6opohhbix py6ox ot njioma^H py6ox 
enejiBix h nepecTOHHBix ^peBOCToeB 

15,0 

9,3 

16,3 

15,3 


peBb ^ MH , npHBO/jumee k BpeMeHHOMy , a 
HHor^a h nocTOHHHOMy 3a6ojianHBaHHio . 

B pe3yjibTaTe th6hct He tojibko 

COXpaHHBHIHHCH nO/JpOCT XBOHHBIX 
h TBepAOJiHCTBeHHbix ^epeBBeB, HO h 
C03AaHHbie necHbie KyjiBTypBi. Bbimo- 
KaHne ca)KeHi;eB nBjineTcn o^hoh H3 
HaH6ojiee pacnpocTpaHeHHBix npHHHH 
rn6ejiH necHbix KyjibTyp Ha CeBepo- 3a - 
na^e Pocchh, b tom HHCJie h b Hobto- 
PO^ckoh o6jiacTH. Cboh BKjia^ b rnOejiB 
coxpaHeHHoro no^pocTa h He c OMKHy b - 
HIHXCH KyjibTyp BHOCaT nOBpe5K£eHHfl 
HX n03^HeBeceHHHMH 3aM0p03KaMH H 
COJIHeHHBIMH 05K0TaMH (oto ocoGchho 
xapaKTepHO rjik noea/jOK ejin). B hto- 
re Hcnojib30BaHHbie Ha HCKyecTBeHHoe 
jiecoBoccTaHOBjieHHe epe/jCTBa OKa3ti- 
BaiOTca nacTO 3arpaneHHBiMH BnycTyio. 

CnjioniHbie py6xn npHBO^T k 6o- 
nee CHjibHOMy npeo6pa30BaHHio jiecHOH 
cpe^ti, neM Bbi6opOHHBie h nocTeneH- 
HBie py6KH. MHorne bh^bi pacTeHHH h 
M eJIKHX 5KHBOTHBIX, RJ1K KOTOpBIX nOCTO- 
umioe no^ep^KaHHe jiecHoro MHKpo- 
KJIHMara HBJBieTCH )KH3HeHHO Ba)KHBIM, 
ot npHMeHeHHJi cnjioniHBix py6ox CTpa- 
^aiOT b 3HaHHTenBHO GojiBHien CTeneHH, 
neM ot npHMeHeHHfl bbi6opohhbix. npe- 
HMyn^ecTBeHHoe npHMeHeHHe enjiom- 
hbix py6oK b TeneHHe ^jiHTenBHoro Bpe- 
MeHH MO)KeT nocTaBHTB Ha rpaHB Hcne3- 
hobchhh MHorne bh^bi KopeHHBix necoB 
(hto no^TBep^aeTca ohbitom Be^eHH^ 
jiecHoro xo3^HCTBa b pn^e ^pyrnx pern- 
ohob h CTpaH EBponBi). B HanSojiBHieH 
CTeneHH npoijeecBi eoKpamemra 6 ho- 
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jiorHHecKoro pa3HOo6pa3H5i npn npHMe- 
HeHHH cnjioniHBix py6oK Ha6jno^aiOTca 
b necax, pacnojio)KeHHBix Ha tidkcjibix 
tjihhhctbix noHBax, b jiecax c npeo6- 

Jia^aHHeM eJIH HUH HIHpOKOJIHCTBeHHBIX 

nopo# ^epeBBeB. 

CnjioniHBie py6KH npHBO^T k co- 
Kpan^eHHio njioma/pi, 3aHHTOH ninpo- 

KOJIHCTBeHHBIMH nOpO^aMH, KOTOpBie B 
HOBTOpO^CKOH o6jiaCTH HTpaiOT 3HaHH- 
TeJIBHyiO pOJIB B nOA£ep5KaHHH pa3HO- 
o6pa3H5I JieCHBIX 3KOCHCTeM H BH£OB, a 
TaJOKe B (|)OpMHpOBaHHH H COXpaHeHHH 
THnHHHBix jiecHBix noHB. CoxpaHeHHe H 
yBejiHneHHe hihpokojihctbchhbix necoB 
H njIOH^aAH, 3aHHTOH HMH, B HOBTOpO/J- 
ckoh o6jiacTH oneHB Ba)KHO c npnpo^o- 
OXpaHHOH TOHKH 3peHH5I. CnjIOHIHBie 
py6KH b MaxcHMajiBHOH CTeneHH npe- 
naTCTByiOT BBinOJIHeHHK) 3TOH 3aflanH. 

npn KBajiH(^HH,HpoBaHHOM npoBe- 
AeHHH HecnjioniHBix py6oK Ha necHBie 
3KO CHCTeMBI OKa3BIBaeTCH 3HaHHTeJIBHO 
MeHBHiee B03£eHCTBHe. MecTooOnTa- 
HHH HeKOTOpBIX 5KHBBIX OpTaHH3MOB 
xoth h coKpamaiOTCn, ho coxpamnoT- 
C a. npH 3TOM paCHIHpaeTCa »CH3HeHHOe 
npocTpaHCTBO Rim pa^a ^pyrnx jkhbbix 
OpraHH3MOB, HanpHMep, TpaBUHHCTBIX 
pacTeHHH, KOnBITHBIX 5KHBOTHBIX, Hace- 

kombix. B kohchhom eneTe, npoBe/jeHHe 
Taxoro rana py6ox npHBO^HT k yBejin- 
neHHio 6Hopa3Hoo6pa3H«. 

npHMeHeHHe bbi6opohhbix h nocTe- 
neHHBix py6oK h ocTaBjieHHe 3amHTHoro 
nojiora H3 jihctbchhbix nopo/j /jepeBBeB 
npn cnjioniHBix py6xax npen^TCTByiOT 


MaCCOBOMy B0306H0BJieHHI0 CBeTOJHO- 
6 hbbix jihctbchhbix nopo^ Ha BBipy- 
6jieHHBix ynacTKax, TeM eaMBiM, eno- 
eo6CTByiOT COXpaHeHHK) X03HHCTBCHH0 
i^eHHBix xbohhbix jiecoB. OcTaBjieHHe 
3amHTHoro nojiora e nojiHOToii 0 , 2 - 0 , 3 h 
6ojiee enoeoOHO, b ochobhom, no/jaBHTB 

nOpOCJIB OCHHBI, C03^aB yCJIOBHa flJHI 
npeHMymecTBeHHoro pa3BHTHn ejiOBoro 
no^pocTa. 

JleeoBoecTaHOBHTejiBHBie Meponpn- 
hthu b HoBropo^CKOH oOjiacTH o6eene- 
HHBaiOTCH C03^aHHeM JiecHBix KyjiBTyp 
h noepe^CTBOM ecTecTBeHHoro jieeoBO- 
3o6HOBjieHHn (Ta6ji. 2 ). 

Han6ojiee yeneniHO ecTecTBeH- 
Hoe jieeoB03o6HOBjieHHe npoHcxo^HT b 
nepHHHHoii (63%) h khcjihhhoh (57%) 
rpynnax THnoB jieea, KOTOpBie 3aHHMa- 
iot BMecTe 64,4% njioma^H enejiBix h 
nepecTOHHBix ^peBOCToeB. 

B HoBropo^CKOH oOjiacTH npeo6jia- 
^aiOT nepeyBjia}KHeHHBie thhbi yejiOBHH 
MecTonpOH3pacTaHHa, 6 ojibihhhctbo 
kotopbix npe^CTaBjieHO hjih ejiBHHKa- 
MH, HJIH o6pa30BaBHIHMHC5I Ha HX MecTe 
BTOpHHHBIMH JIHCTBCHHBIMH H CMeHiaH- 
HBIMH JieeaMH. 

J\jik oOeenencHHa MaKCHMajiBHoii 
COXpaHHOCTH npHpO^HOTO 6HOJIOTHHe- 
ckoto pa3Hoo6pa3H^ b tbkhx jiecax ije- 
jiecoo6pa3HO npHMeHeHHe pa3JiHHHBix 
bbi6opohhbix h no CTeneHHBIX py60K, 
npn kotopbix Ha jiecoceKax coxpaHaeTca 
jiecHan cpe^a h xap aKT ep hbih ^ji^ jieea 
MHKpOKJIHMaT. KpOMe TOTO, COXpaHCHHC 
nacTH hcxo^hoto ^peBOCTOn npn py6xax 


npejjOTBpamaeT no^BeM ypOBHfl rpyHTO- 
bbix bor (3a cneT aKTHBHoro HcnapeHH^ 
borbi ^epeBB^MH) b pe3yjiBTaTe nero He 
npoHcxo^HT 3a6ojiaHHBaHH^ jiecoceK. 

npH O Cyme CTBJieHHH BBl6opOHHBIX 
py6oK coxpaHHeTca Ta nacTB, KOTOpaa 
He crania axcnjiy aT au,HO hhbix pa3Me- 

pOB, Han6ojiee nojiHO c kojikhcctbchhoh 
h KanecTBeHHOH tohck 3peHHn ncnojiB- 
3yeTca o6maa npo,ayxraBHOCTB Haca)x- 
aemra, b GojiBHieii CTeneHH coxpaHneTca 
6Hopa3Hoo6pa3He necHBix 3 xochctcm. 

IIojioiKHTejiBHBiH onBiT npOBeAemni 
pa3JIHHHBIX py60K «peKOHCTpyKTHBHO- 
ro» xapaxTepa, py6ox nepe(j)opMHpOBa- 
hhh h py6ox raaBHoro nojiB30BaHHa c 
coxpaHeHHeM no/jpocTa h TOHKOMepa, a 
TaK5xe pa3JiHHHBix nocTeneHHBix h bbi- 
6opOHHBIX py60K B HOBrOpO^CKOH 06- 


jiacTH no^TBep^aeT bo3mo)xhoctb h 
ijenecoo6pa3HOCTB yBejiHneHHa ^ojih 
pa3JIHHHBIX HeenjIOHIHBIX py6ox B 06- 
meM o6BeMe nojiB30BaHHa, oco6eHHO 
b i^ejiax coxpaHeHHA 6nopa3Hoo6pa3Ha 
npH yCTOHHHBOM JieC0n0JIB30BaHHH. 

Ecmee aKTHBHBiH nepexo# Ha pa3JiHH- 
HBie BBi6opOHHBie py6xH i^ejiecoo6pa3eH: 

• B pa3H0B03pacTHBix Haca)K^e- 

HH3X 

• B ynacTxax, KOTOpBie c(J)opMHpo- 
BaJIHCB nOCpe/JCTBOM pa3JIHHHBIX BBl6opOH- 
HBIX py60K HeBBICOKOH HHTCHCHBHO CTH 

• B ^ByXBflpyCHBIX JIHCTBCHHO- 
eJIOBBIX ^peBOCTO^X CO BTOpBIM flpyCOM 
H nO^pOCTOM XBOHHBIX nOpO# 

• B 0^H0B03paCTHBIX £peB0CT05IX 
e ijejiBio nepeBo^a hx b pa3H0B03pacT- 
HBie b 3an^HTHBix xareropHnx jieeoB 
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• B CMemaHHBix h MarxojiHCTBeH- 
hbix ^peBOCToax e HajiHHHeM GjiaroHa^- 
e)XHoro no/jpocTa b kojihhcctbc £OCTa- 
TOHHOM RJISL BOCnpOH3BOACTBa. 

TaKHM o6pa30M, nepexo^ b enejiBix 
^peBOCToax Ha py6xn e coxpaHeHHeM 
no/jpocTa h TOHKOMepHBix ^epeBBeB raaB- 
HBIX nopo^, a npH yCJIOBHH COOTBCTCTBHJI 
CTpyKiypBi HaeaiK^eHHH Ha nocTeneHHBie 
h BBi6opOHHBie py6xn, no3BOJiHT o6eene- 
hhtb eoxpaHeHHe jiecHOH cpe^Bi, npe^OT- 
BpaTHTB no^BeM ypOBHa rpyHTOBBix bor 
h 3a6ojiaHHBaHHe jicchbix 3eMejiB, eo- 
xpaHeHHe 6Hopa3Hoo6pa3Ha jicchbix axo- 
CHCTeM, CBoeBpeMeHHoe h yeneniHoe hx 

BOCnpOH3BO£CTBO, a B COOTBCTCTByiOH^HX 
npHpo^HBix yejiOBHax h yBejiHHeHHe aojih 
HIH pOKOJIHCTBeHHBIX UOpOR B nOKpBITOH 

jieeoM njioma/jH. 
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BRYOZOA OF THE PROVIDENCE BAY OF 
THE BERING SEA 

V. Gontar, Candidate of Biology, Senior Research Associate 
Laboratory of Brackish Water Hydrobiology, Zoology Institute 
of Russian Academy of Sciences, Russia 

Bryozoan fauna of the Providence Bay was unstudied. Thirty two spe- 
cies and subspecies are recorded in the Bay for the first time. Biogeograpi- 
cal composition and vertical distribution are given for all bryozoan species. 
The bryozoan fauna of the Providence Bay has coldwater appearance. 

Conference participant, National championship in scientific analytics 

3 aHHMaiomafl y^odHoe reorpaijm- 
uecKoe nono5KeHHe b EepHHroBOM 
Mope, jie/jOBtiH pe>KHM KOTOporo ro- 
pa3#o donee djiaronpHirreH, ueM jie- 
£OBBIH pe>KHM apKTHHeCKHX Mopeii, 
rnydoKOBOAHan dyxTa npOBH^emin 
H3AaBHa npHBjieicajia Mopexo^OB. CBoe 
pOMaHTHuecKoe Ha3BaHHe dyxTa no- 
nyHHjia ot MOpnKOB aHrjiHHCKoro na- 
pycHoro cy^Ha IIjiOBep. B 1848-1849 
ro^Bi b cypOByio 3HMy KOMaH^a IIjiOBe- 
pa Tepnena de/jCTBHe h dbina BBmy5KAe- 
Ha 3HMOBaTB 3^,eCB. B 03HaMeH0BaHHe 
y^aHHOH 3HMOBKH Ha3BaJIH CHaCTJIHBOe 
MecTO dyxTOH Cbatoto npOBH^emin. 

IIo y^odcTBy h de3onacHOCTH ctoahkh 
AJ in cy^OB dyxTa hhcjihtc# o^hoh H3 
jiyumux b MHpe, HecMOTpn Ha xMypBie, 
uepHoro KaMHfl OKpecTHOCTH. ByxTa 
npoBHfleHHn Hrpana h nrpaeT BamieH- 
myio pojiB b HCCJieflOBaHHflx Boctoh- 
HOH ApKTHKH. 

Eyxra npOBH^eroin - 3to thhhh- 

HBIH (j)HOp£. Y3KHH H £JIHHHBIH 3aJIHB ee 

CTHCHyT CKjiOHaMH conoK. Bxon b dyxTy 
npOBH^eHHn orpaHHueH mbicom JlBiean 
TonoBa Ha boctokc h mbicom JleeoBCKoro 
Ha 3ana^e. Mbic JlBiean TonoBa Haxo^HT- 
en Ha paccTOAHHH 1 1 km k 3ana£y-ceBe- 
po-3anany ot MBiea HyKOTCKoro. IHh- 
pHHa dyxTBi npOBHneHHa cocTaBjweT 
okojio 8 km b Hauane. HHa-34 km (h3- 
MepeHHan b/jojib epe/fHen jihhhh). IHh- 
pHHa dyxTBi b uacTH HH5Ke 3MMa raBaHH 
eocTaBjineT okojio 4 km, a BBirne 3mmbi 
raBaHH— okojio 2,5 km. B CBoeii hhmch 
uacTH dyxTa H^eT npHMepHO Ha eeBe- 
PO-boctok, noBopauHBan 3aTeM b CBoeii 
eeBepHoii uacTH (H3BecTHOH KaK raBaHB 
Xe^), h 3arndaeTcn Ha eeBep h HMeeT 
okojio 2 km b mHpHHy. KpyTBie depera h 
COnKH (rOpBl) dyxTBi HMeiOT B BBICOTy B 

epe^HeM okojio 600-800 MeTpoB. B dyx- 
Te nojiyeyTOHHBie npnjiHBBi bbicotoh #o 
1 MeTpa. C Man no OKTndpB nojiHOCTBio 
HJIH HaCTHHHO CBOdo/fHa OTO JIBfla. Jlefl 
cxo^ht b Hauajie HioHn, h Bo/ja 3a jieTO 
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MIHAHKH (BRYOZOA) BYXTBI 
nPOBHflEHHil BEPHHrOBA MOPR 

roHTapB B.H., KaH^. dnoji. HayK, CTapmHH HayHHBiii 
COTpy^HHK 

JladopaTOpHR COJIOHOBaTOBO,HHOH rH^podHOJIOTHH, 
3oOJIOrHHeCKHH HHCTHTyT PAH, Pocchr 


YnacTHHK KOHcjrepeH limit, HaunoHajibHoro nepBeHCTBa no HaynHoii aHannTHKe 



yeneBaeT nporpeTBcn jihhib #o +2-3 °C 
rpanycoB. Ha Bxone b dyxry rjiydnHa 
eocTaBjineT okojio 35 m (USCGS 1928). 
MaKCHMajiBHan rjiydnHa — okojio 150 
MeTpoB. B noejieAHee BpeMn HMeiOTcn 
^aHHBie od yMeHBmeHHH rjiydnHBi Ha 

Bxo^e a o 18-20 MeTpoB (USCS 2000). 

BHyTpH dyxTBi npOBHneHHn Haxo- 
^HTcn HecKOJiBKHx dojiee mcjikhx dyxr: 
KoMCOMOJiBCKan dyxTa (raBaHB 3MMa), 
dyxTa CjiaBnHKa, dyxTBi Xen, 3ajiHBBi 
Bca^HHKa h Kama. EyxTa Komcomojib- 
CKan (raBaHB 3MMa) paenojiaraeTcn b 
14 km ot ycTBn dyxTBi npOBH^eHHn b 
ee boctohhoh uacTH h HMeeT pa3MepBi 
1,5x6 km e rjiydHHaMH ot 1 1 #o 27 m. Ha 
ee depery Haxo^nTcn noeejieHHn npOBH- 
#e HHn h ypejiHKH. Bxo# b dyxTy orpaHH- 
ueH MBieaMH ny3HHa h JlHxaueBa. EyxTa 
CjiaBnHKa npe^CTaBjineT codon nKOp- 
Hyio CTonHKy 3a kocoh njiOBep, KOTOpan 
nBjineTcn ecTecTBeHHBiM BOJiHOpe30M. 
OHa paenoji05KeHa b 8 km ot ycTBn dyx- 
TBi npOBH^eHHU. Okohchhoctb njiOBep 
kocbi Ha3BiBaeTcn mbicom Taii^aMaK. US 


Coast Survey onncBiBaeT bcio Bepxmoio 
uacTB 3 ajiHBa, KaK 3 ajiHB Bea^Hmca. 

CBe^eHnn o (jiayHe MmaHOK (Bryo- 
zoa) dyxTBi npOBH^eHHn npaKTHuecKH 
ot ey t CTB y iot. HMeeTcn jihob coodme- 
Hne o HaXO)K^eHHH TaM o^Horo BH^a 
Serratiflustra serrulata Busk (Kjiiore, 
1961). B eeHTndpe 1976 ro^a b dyx- 
Te npoBH^eHHn padoTajia BO£OJia3Han 
3Kcne^HifHn 3oojiorHuecKoro HHCTHTy- 
Ta PAH. B HacTonmen CTaTBe BnepBBie 
onncBiBaeTcn (JiayHa MmaHOK dyxTBi 
npOBH^eHHn. U,eJIB CTaTBH TaK5Ke boc- 
CTaHOBHTB b onpeflejieHHOH CTeneHH 
HCTOpHuecKyio enpaBe^jiKBOCTB, TaK 
KaK b jiHTepaType h HHTepHeTe BCTpe- 
uaiOTcn dojiee no3^,Hne (2009 rofl) eo- 
odmeHnn o nepBBix BO^ojia3HBix pado- 
Tax b dyxTe npOBH^eHHn 3KcneAuifHH 
THHPO. 

MaTepwaji h mctoabi. 

CTaTBn ocHOBaHa Ha eodcTBeHHBix 
^aHHBix aBTOpa no MaTepnajiaM okc- 
ne^HifHH 1976 ro^a 3HH PAH no# 

pyKOBO^CTBOM A.H. ToJIHKOBa. CdopBI 


TaSjimja 1. 

BcTpeneHHbie bhibi MinaHOK (Bryozoa) 


Ha3Bamie BH/ja 

BHoreorpa^HnecKaa 

xapaKTepwcTHKa 

Eucratea loricata (L.) 

6op-apK, HIHp., IIHpK 

Einhornia crustulenta baltica (Borg) 

aM^ndopeajiBHBiH 

Tegella armifera (Hincks) 

BBIC OK06 Op - apKT, HIHp., IJHpK 

Tegella spitzbergensis (Bidenkap) 

6op-apK, HIHp., ipipK 

Tegella anguloavicularis Kluge 

6op.-apK, THX 

Tegella sp. 


Flustrellaria whiteavesi Norman 

apK., IJHpK. 

Cauloramphus sp. 


Carbasea carbasea (Ellis et Solander) 

6op-apK, HiHp, iiHpK, ara. 

Flustra sp. 


Flustra sp.n 


Chartella papyracea (Ellis et Solander) 

aM(j)H6op. 

Serratiflustra serrulata Busk 

BBICOKo6op-apK, IJHpK. 

Dendrobeania levinseni (Kluge) 

6op-apK, THX. 

Dendrobeania fruticosa (Packard) 

6op.-apK., HiHp. 

Scrupocellaria elongata (Busk) 

BBICOKOd-apK, IJHpK. 

Scrupocellaria sp. 


Smittina mucronata (Smitt) 

6op-apK, eBpoa3HaTCKHH, thx. 

Smittina sp. 


Cystisella saccata beringia Kluge 

6op-apK, I^HpK, THX 

Arctonula arctica (M.Sars) 

6op.-apK, I^HpK, THX 

Hppopodina sp.n. 


Hippoporina reticulatopunctata (Hincks) 

6op.-apK., ipipK, THX. 

Myriozoella Crustacea (Smitt) 

6op.-apK, IIHpK, THX., HiHp. 

Hippothoa hyalina (L.) 

6op-apK, mnp 

Rhamphostomella bilaminata sibirica 
Kluge 

6op-apK, THX 

Rhamphostomella scabra (Fabricius) 

6op-apK, IIHpK, THX 

Cellepora sp. njiox.coxp. 


Ellisina levata (Hincks) 

aM^nnai^ 

Eurystomella zavjalovensis (Kubanin) 

mnpOKodop, thx 

Aplousina major Osburn 

aM(j)Hnaij 

Bowerbankia composita Kluge 

aM^ndop 

Bowerbankia arctica Busk 

apK, I^HpK 

Bowerbankia sp. 


Flustrellidra gigantea (Silen) 

HIHpOKOdop, THX 

Flustrellidra cervicornis (Robertson) 

mnpOKodop, thx 

Flustrellidra corniculata (Smitt) 

6op-apK,mnp, ipipK 

Alcyonidium mytili Daly ell 

6op-apK,mnp, i^npK 

Alcyonidium gelatinosum (L.) 

6op-apK,mnp, i^npK 

Alcyonidium sp. 


Lichenopora sp. 



3HH PAH BbinojiHeHti BO£OJia3HBiM 
KOJIHHeCTBeHHBIM MeTO^OM. MlHaHKH 
BCTpeneHbi Ha 35 CTamjmix, Ha ray- 
6nHax ot 2 40m. Ochobhbic rn^po- 

OnojiorHHecKHe pa3pe3Bi 6bijih o cy- 
me ctbjichbi 3Kcne^HH,HeH Ha BBixo^e 
H3 6yxTBi npOBH^eHM, y MBica JlBican 
ronoBa, y BOCTOHHoro 6epera; y MBica 
JlHxaneBa (6yxTa 3MMa); Ha BBixo^e H3 
6yxTBi CjiaB^HKa h y kocbi Plower; Ha- 
npOTHB nocejiKa Plower, a Taioxe He- 


nocpeACTBeHHO b 6yxTe Ha 3HanHTejiB- 
hbix rjiyOnHax (30-40m). 

B c6opax 3Kcne^i,HH,HH 3HH 1976 
ro^a BCTpeneHBi 32 BH^a h no^BH^a 
(Tadji.l). 9 bh^ob onpe^ejiCHBi tojibko 
#o po^a. 14 bh^ob BnepBBie OTMeneHBi 
b (j)ayHe AHajjBipcKoro 3ajiHBa. UlecTB 
bh^ob BnepBBie OTMeneHBi b npH6pe)K- 
hbix Bo^ax poecHHCKoro mejiB(J)a Be- 
pHHrOBa MOpfl. CeMB bh^ob OTHoenTcn 
k OTpimy Ctenostomata, MinaHKH H3 
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OTpn^a Cyclostomata onpe^eneHBi 
po^a. OTpn# Cheilostomata npe^CTaB- 
jieH HanOojiee nojiHO 25 BH^aMH h no#- 
BHflaMH. 

B 6Horeorpa4)HHecKOM othohichhh 
(jjayHa MmaHOK 6yxTBi npoBHfleHHn 
HMeeT xojio^hobo^hbih o6jihk (pnc.2) 
h npeACTaBjieHa apKTHne ckhmh BH^a- 
mh (apK.) (7% ot o6mero nncjia o6Ha- 
py^ceHHBix bh^ob); 6opeajiBHO-apKTH- 
necKHMH BHflaMH (6op.-apK.) (59%), 
npnneM o#hh H3 hhx aTjiaHTHnecKoro 
np0HCX05K^eHHn (aTjiaHT.), ^pyrne 
BH^BI THXOOKeaHCKOTO npOHCXO)K^e- 
hhh (thx.), a TaK5Ke 6opeajiBHO-apKTH- 
HeCKHMH I^HpKyMnOJI^pHBIMH HIHpOKO 
pacnpocTpaHeHHBiMH (mnp.) bh^mh; 
BBICOK 06 opeaJIBHO-apKTHHeCKHMH BH- 
A aMH (10%) (BBICOKo6op.-apK.). H, 
HaKOHeu,, rpynnoii bh^ob, pa3HOpo#- 
hbix no CBoeMy npOHCxo5K^eHHio: hih- 
pOKOOopeaJIBHBIMH THXOOKeaHCKHMH 
BHflaMH (10%) (mnpOKoOop.); aM(jm- 
OopeajiBHBiMH (7%) (aM(jm6op.) h aM- 
4)Hnai^H(J)HHecKHMH (7%) (aMtjmnaij.) 
BHflaMH. 

Han 6 ojiBmee hhcjio bh^ob MmaHOK 
b 6 yxre npOBH^eHHn BCTpeneHO Ha ruy- 
6 nHax 20-25 m h 30m (pnc.3). 

CoraacHO OTneTy aKBajiaHmcTa 
A.PoroBa (2009), npHHHMaBinero yna- 
CTHe b 3 Kcne^Hi^HH THHPO: «njiaBan b 
6 yxTe njiOBep, mbi c^ejiajiH hcckojibko 
Aec^TKOB «pa3pe30B» MopCKoro ^na. 
Ka>K^oe Hame HcejieAOBamie mno ot 
6 epera BniydB 3ajiHBa, npope3an bo^o- 
pocneBBiH none ro caMoro ero KOHija. 
no jihhhh MapmpyTa Ha OTBe^eHHBix 
MecTax mbi 6 pajiH npodbi - HaKjia^Bi- 
Bajin Ha aho KBa^paT-paMKy pa3MepOM 
75x75 cm h BBiOnpajiH H3 stoto ynacT- 
Ka Bcex 5KHBOTHBIX H paCTCHHU. npH- 
dpemian nojioea /johhbix pacTemiH 
OKa3ajiacB hihphhoh b 15-20 MeTpoB, 
h Bepxmra rpaHHii,a ee Obuia y ocBinn 
CBOKeii meOeHKH Ha rjiyduHe 3-4 Me- 
TpOB. Ha rnyOmie 10-15 MeTpoB 060 - 
3HaHHJiaCB HH5KH5HI TpaHHIja BO^OpOC- 
jieBoro nonca, hcckojibko o^hhohhbix 
jiaMHHapHH ijenjnuiHCB 3a KpynHBie 
KaMHH. Ben npH^OHHan pacTHTejiB- 
hoctb Obuia 3aBemaHa KHceen H3 pBi- 
6bch mojio^h, MejiKoii pBi 6 emKH y ^Ha 
6bijio TaK mhoto, hto Bo^a Ka3ajiacB 
MyTHoii». Y njiOBepa 3Kcne;jHitHeH 
3HH PAH 6bijih BCTpeneHBi apKTHne- 
CKne h OopeajiBHBie bh^bi, Taxne KaK 
Bowerbankia sp, Bowerbankia arctica , 
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BHoreorpa(j)HHecKHH cocTae (|)aym>i Bryozoa b 6yxTe IlpoBH/ie hhh 



Phc. 2. Bnoreorpa^HHecKHii cocTae (|)aym>i MiuaHOK 
b 6yxTe npoBH^eHHH. 


BepTMKaxibHoe pacnpeflenei-me Bryozoa b 6yxTe flpoBHflei-mfl 



HMCJIO BMflOB 


Phc. 3. PacnpeAejieHHe MuiaHOK b 6yxTe IIpoBH^eHHH 

B 3aBHCHMOCTH OT TJiySHHbl. 



Phc. 4. Pojib pa3JiHHHbix Snoreorpa^HHecKHx rpynn Ha pa3Hbix rjiySHHax 
b 6yxTe IIpoBHaeHHH. 

IIo och opAHHaT-HHCJio bh^ob, no oct a6cuncc - rjiySHHa b MeTpax 


Einhornia crusrulenta baltica , Tegella 
sp, Flustrellaria whiteavesi, Caulor- 
amphus sp, Alcyonidium sp, Flustrel- 
lidra gigantea , Lichenopora sp. ^Ba 
H3 hhx Einhornia crustulenta baltica 
(Borg) h Flustrellaria whiteavesi Nor- 
man BnepBbie otmchchbi rjisl EepHHro- 
Ba MOpJL 

«Ha 3HaHHTejibHOH rny6HHe - cjioh 
KpyrjiOH rauBKH, OKaTaHHOH BOjmaMH, 
OHH nOKpBITBI BeKOBBIMH HaHOCaMH, 
Bbime - rajiBKa, OKaTaHHa^ bojihoh, ho 
C HeTKHMH OKpyrjIBIMH TpaH^MH, H yUK Q 
y caMoro 6epera - HaBajiBi meGemcn co 
CBC5KHMH OCTpOyrOJIBHBIMH KpaJIMH. 
Ha rny6HHe 25 MeTpoB CTajio CBeTjiee, 
noKa3ajiocB #ho. PoBHaa, 6y^TO Moqe- 
Haa OKaTaHHBiMH BajiyHaMH njioma/jKa 
6ejiena BHH3y, OTpa5Ka^ cbct. Bo^opoc- 
jien He 6bijio bh#ho». Bepo^THO, yBe- 
UHHeHHe HHCJia bh^ob MmaHOK b otom 
Anana30He rny6HH CB^3aHO c HanHHH- 
eM Ha 3thx rjiy6HHax AOCTaTOHHoro 
KOJinnecTBa noAxo^mHx cy6cTpaTOB 
Aim MmaHOK. 

HanSojiBrnyio pojib (pnc.4) b 
yHe MmaHOK Ha pa3HBix rjiy6nHax b 
6yxTe npOBH^emm nrpaiOT 6opeajn>- 
HO-apKTHHeCKHe BH£BI, npHHCM 3TO 
jih6o mnpOKO pacnpocTpaHeHHBie h 
iIHpKyMnoji^pHBie bh^bi, jih6o bh^bi 
THxooKeaHCKoro npOHCxo^emni. Ap- 
KTHnecKHe bh^bi npe,a,CTaBjieHBi £ByM5I 
BHflaMH c ijHpKyMnojmpHBiM pacnpo- 
CTpaHeHHeM. Bo3mo)kho, npHcyTCTBHe 
o^Horo 6opeajiBHO-apKTHHecKoro 
BHfla aTnaHTHHe CKoro np0HCX05K/je- 
hha, a TaK5Ke apKTHnecKHx bh^ob 
CBH^eTeJIBCTByeT O npOHHKHOBeHHH 
4)ayHBi HyKOTCKoro Mopa b BepHHroBO 
Mope. Cjie^yeT no^nepKHyTB npncyT- 
CTBHe mnpoKoGopeajiBHBix, aM(jm6o- 
peajiBHBix h aM^nnai^H^HHecKHx bh- 
#ob b (JrnyHe 6yxTBi npoBH^eHmi, hto 
CBH^eTejiBCTByeT o bjihahkh 6opeajiB- 
hoh $ayHBi b 3tom perHOHe. 
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MORPHOLOGICAL FEATURES OF 
PEYER’S PATCHES OF THE SMALL 
INTESTINE OF RATS AFTER INJECTION OF 
CYCLOPHOSPHAMIDE 

E. Morozova, Candidate of Medicine, Assistant 
Lugansk State Medical University, Ukraine 

Structure of small intestine peyer’s patches of rats after cyclo- 
phosphamide injection was studied. It was revealed that on 7th and 
30th day the drug shows clear immunosuppressive effect, expressed 
in the decreasing linear parameters of patches, emergence of the 
bifid dome, sections of hyperemia, aggregates of macrophages in 
comparison with parameters of animals observed. 

Keywords: peyer’s patches, small intestine, rats, imunofan, cy- 
clophosphamide, immunosupression. 
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O ^hoh H3 rjiodajiBHBix npodjieM ue- 
jiOBeuecTBa Ha njiaHeTe jrejuieTCJi 
3arpH3HeHHe OKpy^atomeH cpe^Bi, ko- 
Topoe nocTeneHHO flecTadHjiH3HpyeT 
HMMyHHyiO CHCTeMy h KaK CJie^CTBHe 
npHBO^HT k pa3pymeHHK> 5 khbbic opra- 
HH3MBI [5]. 

KHHieuHHK y uejiOBeica h }khbot- 
hbix 3aHHMaeT ocodoe MecTO cpe^H 
BHyTpeHHHx opraHOB xax 3 kojioth- 
uecKHH dapBep MOK^y 3K3oreHHBi- 
MH H aJIHMeHTapHBIMH BenjecTBaMH, 
odecneuHBaiOHtHH MHoroo6pa3HBie 
KOHTaKTBI nHHteBBIX H HMMyHHBIX BC- 
mecTB, MHKpodHBix, rpndKOBBix, na- 
pa3HTapHBix h /fpyrnx naToreHHBix h 
canpotJjHTHBix areHTOB c ijejiBio co- 
xpaHeHHH onTHMajiBHoro roMeocTa3a 
opraHH3Ma uejiOBeKa h )khbothbix. 

ToHKan KHHiKa 3aHHMaeT ijeH- 
TpajiBHoe MecTO cpe^H opraHOB nn- 
HteBapeHH^ c ee MHorouHCJieHHBiMH 


V3JC 612.017.1:616-092.9 

MOPOOJIOTHHECKHE OCOEEHHOCTH 
nEHEPOBBIX BJMIHEK TOHKOH 
KHHIKH KPBIC IIOCJIE BBEAEHHH 
LtHKJIOOOCOAHA 

Mopo30Ba E.H., KaH£. Me^. Hayx, accHCTeHT 
JlyraHCKHH rocyaapCTBeHHBiii mc/i,hh,hhckhh yHHBepCHTeT, 
YKpanHa 

H3ynem>i ocodemtocTH CTpoeHna nenepOBtix Ojiamex tohkoh 
KHniKH HenojiOB03pejitix Kptic nocne BBeaemw unKjio^oc^aHa. Bbi- 
BBjieHO, hto Ha 7 n 30 cyTKH npenapaT OKa3t>iBaeT BBipa^ceHHBifi HMMy- 

HOCynpeCCHBHBIH 3(]x})eKT, KOTOpBIH npOBBJIBeTCB B CHH5KCHHH JIHHefi- 
hbix noKa3aTejiefi djnmieK, noaBJieHHH pa3a,BoeHHoro Kynojia, ynacT- 
kob apTepnajiBHofi rnnepeMun, arperaTOB MaKpocjjaroB no cpaBHemno 

C aaHHBIMH KOHTpOJIBHBIX >KHBOTHbIX. 

KjuoneBbie cjioea: nenepOBbi 6 jhihikh, TOHKaa KHinica, Kpbicbi, un- 
Kjioc|)occ}jaH, HMMyHOcynpeccna. 

YnacTHHK KOiufiepeHLiHH, HaunoHajibHoro nepBeHCTBa no Haynnoii aHanuTHKe, 
OTKpbiToro EBponeiicKO-AsHaTCKoro nepBeHCTBa no HayHHoii aHannTHKe 

caMifax Maccofi 210-250 r. JKhbothbic 
6bijih pa3^ejieHBi Ha #Be rpynnBi no 18 
b Ka)K£OH. JKhbothbim I rpynnbi bbo- 
HJIH IfHKJIO(J)OC$aH O^HOKpaTHO BHy- 
TpHMBIHieHHO B JJ,03Q 200 MT/kT. KpBICBI 
II rpynnw cjiy5KHjin KOHTpojieM. Ilocjie 
BBIBe^eHH^ 5KHBOTHBIX H3 3KCnepHMCHTa 
Ha 7, 30, 90 cyTKH BBiflejuuiH TOHKyio 
KHHiKy. H3MepajiH ee ^jiHHy, a TaK^ce jih- 
HeiiHBie pa3MepBi h kojihhcctbo IIE. IIo 
CT aH^apTHOH MeTO^HKe H3rOTaBJIHBaJIH 
rHCTOJiorHnecKHe npenapaTBi, OKpamn- 
BaJIH HX reMaTOKCHJIHH-303HHOM. IIpH 
nOMOHJH aBTOMaTH3HpOBaHHOrO MOp- 
^OMeTpHnecKoro KOMnjieKca H3MepiiJiH 
MoptJjOMeTpHnecKHe napaMeTpBi IIE, 
nOACHHTBIBaJIH KOJIHHeCTBO A^ep Ha e^H- 

HHify njioma/jH npenapaTa (1000 mkm 2 ) 
b Kynojie, repMHHaTHBHOM ifempe h 
nepHtJiepHHecKOH 30He jiHM^aTHnecKHx 
y3ejiKOB, a TaK5Ke b MOKy3ejiKOBOii 30He 
IIE. 06pa6oTKy ipujjpOBBix ^aHHBix 


5 KH 3 HCHHO HeodxOAHMBIMH (JjyHKIfHH- 

mh. Ocodoe MecTO 3^,ecB bbihojihhiot 
nenepOBBi Ojuihikh (IIE), KOTOpBie hb- 
JHHOTCH HaCTBK) HMMyHHOH CHCTCMBI 
opraHH3Ma [2]. 

YuHTBiBaa BBimenepeHHCJieHHoe 
IfeJIBK) HCCJieAOBaHH^ 5IBHJIOCB H3yHHTB 

Mop^ojiorHnecKHe ocoOchhocth IIE 
TOHKOH KHHIKH KpBIC nOCJie BBe^eHHJI 
ipncjio(j)oc(j)aHa. 

PadoTa HBjineTCH nacTBio HayuHO- 
HccjieAOBarejiBCKOH padoTBi Katjje/tpBi 
THCTOJIOTHH, IfHTOJIOTHH H 3MdpHOJIOTHH 
T3 « JlyraHCKHH rocynapcTBeHHBiH Me^H- 
IfHHCKHH yHHBepCHTeT»: «OeodjIHBOCTi 
dy^OBH opramB iMyHHo'i Ta eHaoKpHHHoi' 
CHCTeM npn iMyHOCTHMyjiaifi'i Ta iMyHO- 
cynpeci'i» (#ep5KaBHHH peecTpauiiHHH 
HOMep 0112U000096). 

MaTepnajibi n MeTO^bi. Hccjie- 
^OBaHne npoBO^HJiH Ha 36 dejiBix dec- 
nopo^HBix HenojiOB03pejiBix KpBicax- 


Tadjinua 1. 

JlnHenHbie napaMeTpbi tohkoh khuikh y Henojioeo 3 pejibix Kpbic HHTaKTHon n no/jonbrmon rpynn b pa 3 Hbie cpoKn 
Hadjiio^eHnn nocjie B 03 aencTBHn unKjio^oc^aHa M+m (n=36) 


JlHHeHHBie napaMeTpBi 
(mm) 

HenojiOB 03 pejiBie kpbicbi 

7 

cyTKH 

KOHTpOJIB 

30 

cyTKH 

KOHTpOJIB 

90 

cyTKH 

KOHTpOJIB 

fl,JIHHa TOHKOH KHHIKH 

710,00 

718,00 

826,00 

836,00 

901,00 

900,00 

±20,50 

±21,50 

±22,50 

±40,10 

±21,20 

±14,40 

KojiHnecTBO IIE 

16,00 

16,70 

15,80 

17,00 

18,00 

18,50 

±0,63 

±0,73 

±0,52* 

±0,28 

±0,80 

±0,88 

fl,jiHHa IIE 

4,13 

4,75 

4,04 

4,49 

5,00 

5,05 

±0,11* 

±0,23 

±0,15* 

±0,22 

±0,23 

±0,22 

IIlHpHHa IIE 

2,63 

±0,05 

2,83 

±0,14 

2,02 

±0,11* 

2,42 

±0,02 

2,22 

±0,11 

2,23 

±0,12 
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TaSjimja 2 

Mop^OMeTpHnecKHe napaMeTpbi IIE tohkoh khhikh y HenojiOB03pejibix ^KHBOTHbix HHTaKTHoii h nojjonbiTHoii rpynn b 
pa3Hbie cpoKH naojiioieima nocjie bo3achctbh5i iuiKJio(|)oc(|)aiia M+m (n=36) 


JiHHeHHBie napaMeTpBi (mkm) 

HenojiOB03pejiBie KpBiCBi 

7 

CyTKH 

KoHTpOJIB 

30 

cyTKH 

KOHTpOJIB 

90 

cyTKH 

KoHTpOJIB 

BBICOTa JIHM^aTHHeCKHX 
y3ejiKOB 

964,00 

±15,70 

973,00 

±27,20 

781,00 

±12,40* 

978,00 

±31,53 

997,00 

±31,30 

998,00±38,34 

IIlHpHHa JIHM^aTHHeCKHX 
y3ejiKOB 

611,00 

±11,70* 

686,00±24,40 

887,00 

±29,00* 

960, 00±4 1,61 

745,00 

±23,40 

753,00±30,00 

BBICOTa repMHHaTHBHBIX 
LteHTpOB 

524,00 

±14,70 

538,00±23,90 

445,00 

±19,90* 

661,00±33,02 

484,00 

±14,90 

488,00±14,05 

IIlHpHHa repMHHaTHBHBIX 
IjeHTpOB 

335,00 

±18,70* 

530,00±27,50 

469,00 

±22,70* 

737,00±42,65 

502,00 

±21,40 

513,00±25,25 

BBICOTa Me)Ky3eJIKOBBIX 30H 

398,00 

±14,90 

410,00±20,40 

408,00 

±11,70* 

430,00±18,36 

377,00 

±16,00 

379,00±19,03 

IIlHpHHa Me)Ky3eJIKOBBIX 30H 

305,00 

±10,20* 

3 1 5,00±1 8,40 

358,00 

±11,40* 

408,00±19,20 

379,00 

±15,60 

383,00±17,03 


IIpHMeHaHHe: * - ^ocTOBepHtie otjihhihi ot kohtpojibhbix ^aHHBix npH p<0,05. 


npOBO^HjiH c noMomBK) nporpaMMBi 
«Statistica» (onpeAejnuiH t-KpHTepHH 
CTBIO^eHTa, ^OCTOBepHBIMH CHHTaJIH 
OTJIHHH5I C ypOBHeM 3HaHHMOCTH npH 

p<0,05). 

Pe3yjibTaTbi HCCJie/jOBaHHH. riocne 
BBe^eHHa i^HKjio({)oc$aHa y HenojiOB03- 
pejiBix KpBic Ha 7, 30 h 90 cyTKH HaOjiio- 

HHJI £JIHHa TOHKOH KHHIKH npH6jIH)Ka- 
JIHCB K KOHTpOJIBHBIM napaMCTpaM. UOR 

BjiH^HHeM HMMyHOcynpeccopa y )khbot- 
hbix (})opMa, MecTopacnoji05KeHHe neii- 
epOBBIX OjI^HieK B CTeHKe TOHKOH KHHI- 
KH CXO/JHBI C ^aHHBIMH B KOHTpOJIBHOH 

rpynne. JlHM^aTHHecKHe y3ejiKH Tpy^HO 
AH$(J)epeHiiHpyiOTca h npaKTHnecKH He 
BBiCTynaiOT Ha# noBepxHOCTBio cjih3h- 
CTOH 06OJIOHKH, n03T0My £JUI BBIJIBJie- 


hha TIB 6biji pa3pa6oTaH h HcnojiB30BaH 
«Cnoci6 BHaBjieHHa iMyHHoro anapaTy 

TOHKOl KHHIKH H JliM(j)aTHHHHX By3JHB 

cepe# OTonyiOHHx TKaHHH» [3]. 

Y HenojiOB 03 pejiBix )khbothbix 
Ha 7 h 30 cyTKH Ha 6 jno£eHHJi nocne 

B03£CHCTBH5I I^HKJI04)0C(f)aHa KOJIHHe- 
CTBO, AJIHHa H HIHpHHa IIB CHH)KaJIHCB 

Ha 4,19%, 13,05%, 7,07% h 7,06%, 
10,02%, 16,53% cooTBeTCTBeHHO no 

CpaBHeHHIO C KOHTpOJIBHBIMH ^aHHBI- 

mh (Ta6ji. 1). K 90 cyTKaM HaOjiio^emni 
jiHHeHHBie napaMeTpBi npH6jiH)KajiHCB k 
^aHHBIM HHTaKTHBIX KpBIC. 

IIpH HCCJie^OBaHHH THCTOJIOTHHeCKHX 

npenapaTOB IIB tohkoh khhikh bbwbhjih, 

HTO OHH COCT05IT H3 CKOnjieHHH JIHM(j)a- 
THHeCKHX y3eJIKOB H £H(j)(j)y 3 HOH ]iHM(j)0- 


H£HOH TKaHH. JlHM(|) aTHHe CKHe y3eJIKH 
pacnojiarajincB b o^hh pa^ b npejjejiax 
CJIH3HCTOH 06OJIOHKH OpraHa, HTO COOT- 
BeTCTBOBajio pe3yjiBTaraM, nojiynemiBiM b 
kohtpojibhoh rpynne. Kjictohhbih cocTaB 
KaHecTBeHHO He OTjiHnajica ot noKa3are- 
JieH HHTaKTHBIX 5KHBOTHBIX, B OTJIHHHH OT 
KOJinnecTBa ajjep kjictok Ha e^HHHiiy njio- 
ma^H npenapaTa. 

Ha 7 cyTKH Ha6jno#eHHJi y Heno- 
JIOB03peJIBIX KpBic JiHHeHHBie pa3MepBi 
BBICOTBI JIHM^aTHHeCKHX y3CJIKOB, HX 
repMHHaTHBHBIX IjeHTpOB H Me)Ky3eJIKO- 

bbix 30 H yMeHBHiajiHCB Ha 0,92%, 2,60% 
H 2,93%, a HIHpHHBI (Ta6jl. 2) CHH>KaJIHCB 
Ha 10,93%, 36,79%, 3,17% eooTBeTCTBeH- 

ho. KojiimecTBO a^ep KjieTOK Ha e^HHHiiy 
njioma^H npenapaTa b oOjiacTH Kynojia, 


TaSjiHpa 3 


KojmnecTBO a^ep KjieTOK Ha eAHHHpy iriomaui (1000 mkm 2 ) b pa3Hbix 30Hax IIE tohkoh khhikh y HenojiOB03pejibix 
^KHBOTHbix HHTaKTHoii h no^onbiTHoii rpynn Ha 7, 30, 90 cyTKH nocjie bo3^chctbhh iuiKio(|)oc(|)aiiOM M+m (n=36) 


30HBI JIHM(j)aTHHeCKHX 

HenojiOB03pejiBie KpBiCBi 

y3ejiKOB 

7 

cyTKH 

KOHTpOJIB 

30 cyTKH 

KOHTpOJIB 

90 cyTKH 

KOHTpOJIB 

Kynoji 

0,53± 

0,01* 

0,61± 

0,03 

0,39± 

0,01* 

0,47± 

0,03 

0,55± 

0,02 

0,54± 

0,02 

repMHHaTH-BHBIH 

0,61± 

0,68± 

0,54± 

0,72± 

0,70± 

0,73± 

ijenrp 

0,01* 

0,03 

0,01* 

0,03 

0,02 

0,03 

IIepH(J)epH-HecKa3i 30Ha 

0,60± 

0,03* 

0,66± 

0,01 

0,43± 

0,01* 

0,53± 

0,03 

0,70± 

0,01 

0,68± 

0,02 

Me)Ky3ejiKOBa5i 30Ha 

0,55± 

0,03* 

0,60± 

0,02 

0,42± 

0,02 

0,46± 

0,02 

0,50± 

0,02 

0,50± 

0,02 


npHMenaHHe: * - flocTOBepHBie otjihhh^ ot kohtpojibhbix ^bhhbix npH p<0,05. 
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Phc. 1. Kynoji jiHM^aTHnecKoro y3ejiKa HenojiOB03pejiOH Kpbicbi Ha 7 (a), 
30 (6) h 90 (b) cyTKH nocjie bo3achctbhh iuiKio(|)oc(|)aiia. OKpacKa: 
reMaT0KCHjiHH-303HH. n piiojiH/heime: Zoom 132. 

OObeKTHB: Plan C N 60x/0.25oo/-/FN22. 



Phc. 2. CKonjieHHe arperaTOB MaKpo^aroB b pa3Hbi 30Hax IIB 
HenojiOB03pejibix Kpbic Ha 7 (a), 30 (6) h 90 (b) cyTKH nocjie BBe/jeHHH 
iunv\io(|)oc(|)aiia. OKpacKa: reMaT0KCHjiHH-303HH. npiiojiii/Kemie: Zoom 132. 
OObeKTHB: Plan C N 40x/0.25oo/-/FN22. 


repMHHaTHBHoro ijempa, nepH(|)epHHe- 
CKOH 30HBI H Me5Ky3CJIKOBOH 30HBI 6 bIJIO 
MeHBine noKa3arejieH HHTaKTHBix KpBic Ha 

13,11%, 10,29%, 9,09% h 8,33%. 

K 30 cyncaM HaOmoneroHi BBicoTa 
jiHM(JaTHHecKHx y3ejiKOB, hx repMHHa- 
THBHBIX I^eHTpOB H MOKy3 eJIKOBBIX 30H 

CHH)KajiacB Ha 20,14%, 3,68% h 5,12%, 
a niHpHHa - Ha 7,60%, 36,36% h 12,25%. 
KojinnecTBO a^ep KjieTOK Ha e^HHHuy 
njionza^H npenapaTa b oOjiacTH xynojia, 
repMHHaTHBHoro ijempa, MeHcy3ejiKOBOH 
30HBI H nepH^epHHeCKOH 30HBI yMeHB- 

majiocB Ha 17,02%, 25,00%, 8,70% h 
18,87% no cpaBHeHHio c kohtpojibhbimh 
^aHHBiMH (Ta6ji. 3). Ha 90 cyTKH HaOjito- 
^eHH^ Bee noKa3aTejiH npH6jiH5KajiocB k 
kohtpojibhbim napaMeTpaM. 

MnKpo CKonHne cko e HccnenoBaHHe 

noKa3ajio, hto nocne BBe/jeHHii ijhkjio- 
(J)oc(J)aHa y HenojiOB03pejiBix KpBic He- 
pe^KO BCTpenajiHCB JIY c pa3£BoeHHBiM 
KynOJIOM (pHC. 1). B03M05KH0, ^aHHBie 
H3MCHCHH5I CBimHBI C TCM, HTO BBC^CHHe 

bbicokoh ao3bi HMMyHOcynpeccopa OKa- 
3BIBaJIO BJIJWHHe Ha npOI^eCCBI HX (jlOpMH- 
pOBaHHII. 

Ha ({)OHe HCKyccTBeHHO co3#aHHO- 

TO HMMyHO^e^HI^HTHOTO COCTOIIHHII B 
nB TOHKOH KHHIKH Ha 7, 30 H 90 CyTKH 
HaOjHO^eHHa (pnc. 2), no cpaBHeHHio c 
HHTaKTHOH TpynnOH, 6BIJIH BBMBJieHBI 
e^HHHHHBie, OKpyTJIOH (})OpMBI o6pa30- 
BaHHII. OHH COCTOHJIH H3 9-10 KpynHBIX 
KJieTOK, IJHTOnjia3Ma KOTOpBIX OKpaiHH- 
BaJiaCB B 6jieflH0-p030BBIH H,BCT H OKpy- 
}Kajia i^eHTpajiBHO pacnoji05KeHHoe a^po 
OBaJIBHOH (j)OpMBI. fl,aHHBie CKOnjieHH^ 
bbmbjbijihcb b pa3HBix 30Hax nB h rpa- 
HHHHJIH C JIHM(j)OIJHTaMH Ha pa3HBIX 
OTanax £H(j)(})epeHijHpOBKH h peTHKy- 
JlflpHBIMH KJieTKaMH. npHHCM pa3MepBI 
hx yBejiHHHBaiOTca Ha 30 cyTKH, a kojih- 
necTBO Ha 90 cyTKH nocne bbc^chh^ ijh- 
Kjio(})oc(j)aHa. YHHTBiBan ^aHHBie jihtc- 
paTypBI M05KHO npe^nOJIO)KHTB, HTO 3TO 
CKonjieHH^ MaKpo(J)aroB. npH 3 tom cjie- 
jxyeT no^nepKHyTB, hto aHajiorHHHBie 
CKonjieHH^ 6 bijih onncaHBi C. Frieke- 
Kuper (2006) b nB tohkoh khhikh KpBic 
nopo^Bi Wistar npn BHyTpHCTeHOHHOM 
BBe^eHHH OaKTepnajiBHoro nenTH^orjiH- 
KaHOBO-nojiHcaxapH^Horo KOMnjieKca, a 
TaK)Ke bo BpeMa nceB^OTy6epKyue3HOH 
HH(J)CKH,HH y K03 [4]. ,3,. A. Hjibhh (2011) 
yTBep)K^aeT, hto arperaTBi MaKpotjiaroB 
MoryT CBH^eTejiBCTBOBaTB o peajiH3ai^HH 
KOMneHcaTOpHO-npHcnoco6HTejiBHBix 
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peaKii,HH, HanpaBjieHHBix Ha H30JBmHio 
h 3JiHMHHau,Hio nyncepo^Horo areHTa 

[i]. 

Cjie^yeT otmcthtb npn BBeneHHH 
ipncjio(})oc(j)aHa y pa^a HenojiOB03pejiBix 
KpBic Ha 7, 30 h 90 cyTKH b tkbhh IIE 
HaOmo^aeTca apTepnajiBHaa ranepeMHa 
(pnc. 3), KOTOpaa mohcct 6bitb CB5i3aHa c 
pa3BHTHeM BOcnajiHTejiBHoro npoijecca b 
tohkoh KHHiKe Ha (f>OHe HMMyHOcynpec- 
CHBHOTO COCTOUHHU. 

Heo6xO^HMO OTMCTHTB, HTO CHH- 


)KeHHe BymeyKa3aHHBix noKa3aTejieH, a 
TaioKe MOp(j)OJiorHHecKHe h3mchchh5i bbi- 
nBjieHHBie Ha 7 h 30 cyTKH nocne B03nen- 
CTBHn ipncjio(j)oc(j)aHa Moryr 6 bitb CBim- 
hbi c BBipanceHHBiM HMMyHO cynpe cchb- 
HBIM AeHCTBHeM IJHKJIO(j)OC(j)aHa Ha nB 
TOHKOH KHHIKH. K 90 CyTOM KOJIHHCCTBO 
h jiHHeiiHBie pa3MepBi nB npH6jiH)KajiHCB 
K KOHTpOJIBHBIM napaMCTpaM. ^aHHBie 
H3MCHCHHH CBH^CTCJIBCTByiOT O TOM, HTO 
HMMyHHBiii annapaT cnocoOeH ananrapo- 
BaTBcn k ^eiiCTBHio ipncjio(})oc(j)aHa. 
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Phc. 3. ApTepHajibHan rnnepeMHn b TKaHH IIB HenojiOB03pejibix Kpbic Ha 7 (a), 30 
(6) h 90 (b) cyTKH nocjie BBe/jeHHH pHKJio(j)oc(j)aHa. 

OKpacKa: reMaT0KCHjiHH-303HH. npiiam/heime: Zoom 132. 
OObeKTHB: Plan C N 40 x /0.25oo/-/FN22. 
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INFLUENCE OF THE NURTURE 
DIFFERENCE ON THE PHYSIOLOGICAL 
CONDITION OF AMERICAN WHITE 
BUTTERFLY HYPHANTRIA CUNEA 
DRURY (LEPIDOPTERA, ARCTIIDAE) 

H. Kuliyeva, Doctor of Biology, Professor 
U. Sultanova, master’s degree “entomology” 

Baku State University, Azerbaijan 

The influence of distinction of forage on a physiological condition 
of specimens of the Apsheron population of the American white but- 
terfly is studied for the first time. It was proved that the beginning and 
duration of the pupate process doesn’t depend on the systematic posi- 
tion of a fodder plant on which the American white butterfly caterpillars 
develop. The physiological condition, i.e. metabolism level depends on 
the forage composition. In the physiological context, the 2nd genera- 
tion pupae are much stronger than the 1 st and if conditions allow to be 
formed, even the 3rd generation. 

It is established that depression level in the American white but- 
terfly population dynamics is defined by the physiological condition 
of wintering pupae, in particular the quantity of reserve substances in 
a adipose body. 

Keywords: forage influences, physiological indicators, diapauses, 
Hyphantria cunea Drury. 

Conference participants, National championship in scientific analytics 


BJIHRHHE RA3JIHHHH KOPMA HA 
<DH3HOJIOTHHECKOE COCTOUHHE 
AMEPHKAHCKOH EEJIOH EAEOHKH 
HYPHANTRIA CUNEA DRURY. 
(LEPIDOPTERA, ARCTIIDAE) 

KyjiHeBa X.O., fl-p 6 hoji. HayK, npoij). 

CyjiTaHOBa Y.B., MarHCTp no eneipiajiBHOCTH «3HTOMOJiormi» 
EaKHHCKHH rocynapCTBeHHbiH yHHBepCHTeT, A3ep6aH,ipKaH 

BnepBEie H3yneHO B03aencTBne pa3JiHHiw KOpMa Ha 4 >h 3 hojioth- 
necKoe cocToaHHe ocoden anmepOHCKOH nonyjmiHH aMepHKaHCKOH 
dejioii dadouKH. d,OKa3aHO, hto Hauano h npoaojuKHTejitHOCTt npo- 
uecca OKyKjieHna He 3aBHCHT ot CHCTeMamHecKoro noao^ceHna xop- 
moboto pacTeHHH, Ha kotopom eoaep^caTCH h pa3BHBaiOTCfl ryceHHUbi 
ABB. d>H3HOJiorHHecKoe cocToaHHe, T.e. ypOBeHt odMeHa 3aBHCHT ot 
cocTaBa KOpMa. B (])H3HOJiorHHecKOM OTHomeHHH KyKOJiKH 2-ro no- 
KOJieHHa 3HauHTejibHO CHjitHee, ueM 1-ro h ecjin ycjiOBHa no3BOJMK)T 
4)OpMHpOBaTBCH, 3-TO nOKOJieHHH. 

YcTaHOBJieHO, hto ypOBeHb aenpeccHH b jpiHaMHKe nonyjiHUHH 
ABB onpeaejiHeTca (])H3HOJiorHHecKHM coctohhhcm 3HMyiomHx Ky- 
KOJIOK, B HaCTHOCTH KOJIHHCCTBOM pe3epBHEIX BeilieCTB B >KHpOBOM 
Teae. 

KjuoneBbie cjiosa: B03aeHCTBHa KOpMa, ^H3HOJiorHHecKHe noKa- 
3aTejin, ananay3a, Hyphantria cunea Drury. 

Y HacTHHKH KOHcjrepeHiiHH, HaunoHanbHoro nepBeHCTBa no HayHHoii aHanirmKe 


H 3BeCTHO, HTO (j)H3HOJIOrHHeCKOe 
cocToaHHe opraHH3Ma HaceKOMBix 
3aBHCHT OT pa3JIHHHBIX (jmKTOpOB. B 
OCHOBHOM 3TO £JIHHa CBeTOBOTO £H5I, 
T.e. (JiOTonepHO^, TeMnepaTypa h Bjia)K- 
hoctb. B HacToantee BpeMn £OKa3aHO, 
hto (JiOTonepHO^HHecKaa peaicijHii BH^a 
npouBjraeTCii Heo^HHaKOBO npH pa3JiHH- 
hom coneTaHHH BHemHHx ycjiOBHH, Ha 
(j)OHe KOTOpBix OHa ocymecTBjiaeTca. Ta- 
khmh ycjiOBH^MH, npe}K£e Bcero, hbjih- 
iotch TeMnepaTypa h kopmoboh pe>KHM. 

IIomhmo TeMnepaTypHoro (jiaKTOpa, 
Ha (JiOTonepHO^HHecKyio peaxifmo mo- 
ryT bjihutb, HHor^a chjibho, h ^pyrne 
BHemHne (jiaKTOpBi. Ho b OTjiHHue ot 
T eMnepaTypBi, o6bihho hx BjimiHHe He 
nO^HHH^eTC5I HHKaKHM odllJHM KOJIHHe- 
CTBeHHBIM H KaHeCTBeHHBIM 3aKOHOMep- 
HOCTHM. B OTHomeHHH 3THX pa3HOpO£- 
HBIX (JiaKTOpOB npOCJie5KHBaeTC3I JIHHIB 
o^Ha odnjan TeHflemjHii, He CBioaHHaii, 

KOHeHHO, CO enoeodOM HX B03£eHCTBHJU 
hx djiaronpHRTHoe j\jik HCCJiejtyeMBix 
BH^OB npo^BjieHHe cnocodcTByeT 6e3- 
AHanay3HOMy pa3BHTHK>, a HedjiaronpH- 

aTHoe - £Jianay3e. 

OflHHM H3 (JiaKTOpOB, H3MeH^I0- 
hjhm (JtoTonepHO^HHecKHe peaKifHH 
nBjineTcn nniiteBOH. CaMa Heo^HO- 

pO^HOCTB, COCTaBHOH XapaKTep 3TO- 
ro (jiaKTOpa He ZtonycKaeT B03M05K- 
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hocth koto-jih 6 o e^HHoro rana ero 
B 3 aHMOAeHCTBH« C (j)OTOnepHO£OM. y 
4 )HTO(J)aroB HedjiaronpH^THoe nHTa- 
HHe M 05 KCT nOBBimaTB ckjiohhoctb k 
AH anay 3 e, ho npouBjineTCn 3 to o 6 bihho 
jihhib (JjOTonepHO^ax, 6 jih 3 khx k nopo- 
ry {ffauujieecKuu , 1961). Yipm otom He- 
djiaronpH^THBiM moukqt 6 bitb nHTaHHe 
Ha HeonTHMajiBHOM BH^e hjih opraHe 
pacTeHHa, a Taioxe cocTouHne pacTe- 
hhh, odycjiOBjieHHoe CTapeHHeM hjih 
H e^OCTaTOHHBIM yBJia 5 KHCHHeM. npH- 
MepOM MoryT cjiy)KHTB pa 3 HHija b Be- 
jiHHHHe nopora (jjOTonepHOAHHecKoii 
peaKifHH y xjionKOBoii cobkh Heliothis 
armigera Hubn. ( =Chloridea obsolete 
Hb.) npH nHTaHHH jihctbumh h xopo- 
doHxaMH xjionnaTHHKa h H 3 MeHeHHe 
KOJinnecTBa AHanay 3 HpyiOHtHx ocodeii 
B 3 aBHCHMOCTH OT BHfla KapTO(j)eJM H 
B 03 pacTa CKapMjiHBaeMoro jiHCTa y ko- 
jiopa^CKoro ^cyxa Leptinotarsa decem- 
lineata (de Wilde, deBoer, 1969). 

B 6 ojiee cneunajiBHBix cjiynaax Ha- 
jiHHHe onpe^ejiCHHoro nmijeBoro cyd- 
CTpaTa npHodpeTaeT 3 HaneHHe pe 3 xo 
BBipa)KeHHoro cnrHajiBHoro (JjaxTOpa, 
HHor^a ^a>Ke ^OMHHHpyiomero no otho- 
meHHio k (JjOTonepHOAHKe. 3 to BCTpena- 
eTca y (JjHTO^aroB ( Hodkova , 1982), ho, 
no-BH^HMOMy, 6 ojiee xapaKTepHO ^Jia 
CneifHaJIH 3 HpOBaHHBIX 3 HTOMO(J)arOB, 


xo3neBa h 5xepTBBi kotopbix no^Bep)Ke- 
HBI pe3KHM KOJiedaHH^M HHCJieHHO CTH 
hjih ^jiHTejiBHoe BpeMn HeaocTynHBi ^jia 
3apa5KeHHH. npHMepOM MO}KeT CJiy}KHTB 
Blastothrix longipennis (=confusa) - na- 
pa3HT axaijHeBOH ji05KH0iitHT0BKH ( Par - 
thenolecanium corni) ( Cyeonnee, 1963; 
Ulejibdeiuoea, CmeKOJibnume, 1965). 
TaK)Ke £OKa3aHa cnrHajiBHan pojiB nn- 
meBoro (JiaKTOpa y KJiona Pyrrhocoris 
apterus , y KOTOporo ^eiiCTBHe OTcyT- 
CTBHH nHHIH H KOpOTKOTO J^HR 3aTpaTH- 
BaeT OAHH H Te 5 Ke 3BeHBH Heilp03H^0- 
KpHHHOH CHCTeMBi ( Hodkova , 1982). 

B ycjiOBHux A3ep6aii^}KaHa aMepn- 
KaHCKan 6ejiaa 6a6oHKa (ABE) nBjineTca 
OnaCHBIM a^BeHTHBHBIM BH£OM, KOTOpa^ 
pa3BHBaeTca b ochobhom b ceBepo-Boc- 
tohhoh nacTH pecnydjiHKH ( Kynueea , 
2006 a, 6). HHBa3HHHBie bh^bi no 3Ha- 

HHMOCTH CnpaBe^JIHBO CHHTaiOTCa BTO- 

poii, nocjie pa3pymeHHn MecT odnTaHHa, 
yrp030H 6H0pa3H006pa3HK>. nonBiTKH 
npen^TCTBOBaTB odocHOBaHHio bh^ob- 
npnmejiBifeB bbibbibbiot hco 6 xo^hmoctb 

H 3 yHeHHa 3 KOJIOrO-$H 3 HOJIOrHHeCKHX 
oeodeHHOCTeii ^aHHBix BpeAHTejien b 
nepHO^bl HX aKTHBHOH 5 KH 3 HeAe«TeJIB- 
HOCTH, a TaK 5 Ke BBIHCHeHH^ MHOTOOd- 
pa 3 HH npORBJieHHH (J)H 3 HOJIOrHHeCKOrO 
noKOn, ero MecTO h 3 HaneHHe xax a^an- 
TaifHH K CC 30 HH 0 H nepHO^HHHOCTH (j)aK- 
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TaSjinpa 1. 

BjiHHHue pa 3 JiHHHn KopMOBoro pacTeHHH Ha npopecc OKyKjieHHH ryceHHp b nocjie^HeM B 03 pacTe y aMepmcaHCKOH 

6ejioii 6a6oHKH Hyphantria cunea Drury. 


BapnaHTBi 

njioma^B 
CBe^eHHoro 
rycemnjaMH JiHCTa 
3a CyTXH, CM 2 

Bee ryceHHiiBi #o 
oxyxjieHna, m r 

fl,aTa oxyxjieHHa 
ryceHHi; 

TKhboh Bee* 
2 -^HeBHBix xyxonox, 
m r 

TyT {Morus alba) 

84,9 (99,9%) 

287,6±14,6 

29.08 

1 50, 1±12,4 
108 5+7 7 

Opex (Juglans regia) 

13,0 (34,2%) 

207,9±5,9 

29.08 

48 9+1 4 

AnBa {Cydonia oblonga) 

2,02 (28,0%) 

91,9±3,8 

30.08 

112,8+9,0 

A 6 pnxoc {Prunus armeniaca) 

25,0 (99,0%) 

216,0±18,8 

01.09 

113 7+12 9 

CjiHBa {Prunus domestica) 

2,1 (56,0%) 

2 1 7,9±2 1 , 1 

01.09 

34 4+2 5 

AjiBina {Prunus divaricata) 

0,3 (13,0%) 

65,9±4,9 

02.09 

48 6+7 87 

5I6jiohji {Malus pumila) 

1,05 (49,0%) 

1 1 5,0±1 5,9 

06.09 

54 ft+y Y 

nepenx {Persica vulgaris) 

0,25 (2,4%) 

102,8±14,7 

04.09 

92 5+5 8 

HH 5 XHp {Morus ficus) 

7,0 (43,0%) 

177,2±11,4 

04.09 


BHHIH5I 06BIXH0BeHHa5I 





{Cerasus vulgaris) 

0 (0,0%) 

- 

- 



IIpHMeHaHHe: * - axTHBHBie xyxojixn BTOporo noxojieHHa 


TopoB BHeniHeii cpe£Bi. 3th CBe^eHHa 
HMeiOT Ba>KHoe 3HaneHHe Rim BbiacHe- 
HH5I MexaHH3Ma $ OTOne pH°AHHe CK HX 
a^anTai^HH, a Tax>xe Rim ^octh^chh^ 
pe3yjibTaTOB, Ba5XHBix b npaxranecxoM 
OTHomeHHH, HanpHMep, jyjin nporH03H- 
pOBaHHfl pOCTa, pa3BHTHH H pa3MHO)Xe- 
HH5I HaCeKOMBIX-Bpe^HTeJieH. 

HacToamaa pa6oTa nocBjmjeHa H3- 
yneHHK) B03£eHCTBH5I pa3JIHHH« KOpMa 
Ha (j)H3HOJiorHHecKHe noKa3aTejiH, b tom 
HHCJie (J)OpMHpOBaHHe H np0X05K^eHHe 
AHanay3ti y aMepHxaHCxon 6ejion 6a- 
6ohxh. 

MaTepnaji h mctoabi HCCJieAoea- 

HHfl. 

Bee ontiTBi 6 bijih npOBe^eHBi tojib- 
ko Ha npHpOAHOH nonyjiai^HH ABB, co- 
6paHHBie Ha pa3HBix ynacTxax Anme- 
pOHCKoro nojiyocTpOBa (noc. IlnpHiarH, 
Tepa^HjiB, Map^axaHBi, By30BHa, Ko6y- 
CTaH) 3a nepHO£ 2009-2012 rr. 

Tycemm H3 e/piHOH Kjia^KH 
BoenHTBiBajiH /jo (j)a3Bi xyKOJiKH b cne- 
ipiajiBHBix CTeKjHiHHBix eMKOCT^x, no- 
KpBITBIX TOHKOH TKaHBK) HJIH B Ca^XaX, 

kotopbix noMen^ajiH b npHyca^eGHBie 
ynacTKH, b ca^y. 

B xa5X£OM BapnaHTe 6 bijio ncnojiB- 
30BaH0 no 20-50 rycemm (b 2-x noBTOp- 
HOCT5IX). ^JIHTeJIBHO CTB pa3BHTH5I TyCQ- 
HHH, yHHTBIBaJIH C MOMCHTa BBIJiynjieHHfl 

OKyxjieHHfl, a y KyKOJiOK - b naeax ot 
MOM eHTa OKyKjiHBaHHH ^o BBixo^a 6a- 
6 ohkh. 3a bbixo^om 6 a6onex Ha6jncmajiH 
KpyrjiocyTOHHO. H3MeHeHHe MaccBi y 


ryceHHi^ h KyKOJiOK onpe^ejiajiH nepe3 
KSLUKjibiQ 3 aha. Ha CTa^HH HMaro ynn- 
TBIBaJIH njIO/JOBHTOCTB (xOJIHHeCTBO OT- 
JI05KeHHBIX 5ffllj). 

/Jjm tohhoto yneTa cxopocTH pa3- 
bhth« h ^HHaMHKH MaccBi (a y ryce- 
hhh, - jihhbkh h BpeMa npexpameHHfl 
nHTaHHa) oco6eH co/jep}xajiH b npemy- 
MepOBaHHBix npo6HpKax h xopo6onxax 
(3x3). no CKOpOCTH pa3BHTH5I pa3JIH- 
najiH 2 rpynnBi: 6biCTpo h mcajichho 
pa3BHBaiOH;Heca oco6h. Hhcjio Bna^a- 
khijhx b ^nanay3y KyKOJiOK ABB no#- 

CHHTBIBaJIH no KOJIHHe CTBy Me^JieHHO 
pa3BHBaiomHxc5i oco6eH, b ochobhom 
no BecoBOMy noKa3aTejno h coctoji- 
HHK) CTeMMBI. 

nnmeBBie cbh3h bbmbji^jihcb xax 
nocpe^CTBOM c6opa rycemm c pacTe- 
HHH b npHpo^e c nocjie^yiomHM bbi- 
KapMJIHBaHHeM HX £0 HMarHHaJIBHOH 
CTa^HH, Tax h no^6opOM nyTeM npe^- 
JI05XeHH^ Ha6opa B03M05XHBIX XOpMOBBIX 
pacTeHHH TOJIBXO-HTO OTpO^HBHIHX- 
ca rycerom H3 ahij. KojinnecTBO xopMa 
onpe^ejiajiH no nnoma^H CBe^eHHoro 
jiHCTa 3a cyTxn. 

Ha6jnoAeHH5i 3a 3HMyiomHM Ma- 
TepnanoM (c Aexa6pa) npOBO^njiHCB b 
xpanHe 6 jih3xhx npHpo^e ycjiOBHax - 
pa3HHi^a cpe^HecyTonHOH TeMneparypBi 
+ 2°C, BJia5XHOCTH + 5% H npHpO^HOH 
OCBemeHHOCTBIO. 

Becx ipnj)p0B0H MaTepnaji o6pa6a- 
TBIBaJIH BapHai^HOHHO-CTaTHCTHHeCXHM 
MeTO^OM. 


Pe3yjibTaTbi h oScyac^eHHe 

3xcnepHMeHTajiBH0 #oxa3aHO, hto 
CTeneHB npHBjiexaeMOCTH h HajiH+ne 
Heo6xo^HMoro xopMOBoro pacTeHHH 
onpe^ejiaiOT cyronHyio hhtchchb- 
hoctb nHTaHH^ ryceHHH, aMepnxaH- 
cxoh 6ejion 6a6onxH. npn 3tom npo- 
i^ecc oxyxjieHHH ryceHHi; He 3aBncnT 
OT CHCTeMaTHHeCXOH 6JIH30CTH XOpMO- 
boto pacTeHHH (Ta6n. 1). Kax bh^ho H3 
npe^CTaBjieHHBix Ha Ta6ji.l ^aHHBix, 
^aTa oxyxneHHa axTHBHBix ryceHHij 
(II noxojieHHe) b BapnaHTax c xopMO- 
BBIMH paCTeHH^MH HieJIXOBHI^a, opex H 
aiiBa npOHCxo^HT nonra o^HOBpeMeH- 
ho, Tor^a xax ryceHHi^Bi, BoennTaHHBie 
JIHCTB^MH a6pHXOCa, a6jIOHH H HH)XH- 

pa 3tot npoi^ecc nepeHoc^T pa3HHijeH 
b 5-6 Aneii. 

noxa3aHO, hto Hanajio h npo^oji- 
}XHTejiBHOCTB npoijecca oxyxjieHH^ He 
3aBHCHT ot CHCTeMaTHHecxoro nono}xe- 

HH5I XOpMOBOTO paCTCHH^, Ha XOTOpOM 
co#ep5xaTCJi h pa3BHBaiOTC5i ryceHHijBi 
aMepHxaHCxon 6ejion 6a6onxH. TyT h 
HH 5XHp OTHoeaTca x po^y Morus , npn 
3TOM B ^aHHBIX BapHaHTaX pa3HHI^a B 
(}) 0 pMHp 0 BaHHH MeTaMop(}) 03 a b xyxo- 
jiOHHyio (J)a3y cocTaBHjia 5 Anen (28.08 
h 04.09). Ho AHHaMHxa BecoBoro no- 
xa3aTejia y ryceHHi; yOe^HTenBHO yxa- 
3BIBaJIO Ha TO, HTO ({)H3HOJIOrHHeCXOe 
cocTOAHHe, T.e. ypOBeHB h khtchchb- 
hoctb o6MeHa BemecTB ( MeaunuK , 1974) 
Henocpe^CTBeHHO 3aBHCHT ot cocTaBa 
xopMa. Han6ojiee 6jiaronpHaTHBiMH 
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Ta6jimja 2. 


H 3 MeHeHHe (|)H 3 HOJiorHHecKHx noKa 3 aTejieii y KyKOJiOK aMepHKaHCKOH 6 ejioii 6 a 6 onKH b pa 3 JiHHHbie nepnoAbi pa 3 BHTHH 


n e p h o a bi 
pa3BHTHH 

TKhboh Bee 
KyKOJiOK, MT 

Bee HCHpOBoro 
Tejia, Mr 

Pa3HHi^a no 

OTHOHieHHIO 

HCHBoro Beca, % 

Bee crycTKa, 
Mr 

PH 


I noKOJieHHe 

163,0+9,17 

47, 6± 2,11 

29,2 

- 

5,0 


II noKOJieHHe 

187, 0± 15,1 

64, 9± 7,5 

34,7 

- 

5,0 


III noKOJieHHe 

150,0±10,5 

52,0±2,71 

21,3 

8,0± 0,005 
(02.10) 

6,0 

r ; 

npeaAHanay3a(HOH6pB) 

128, 0± 15,2 

40,0±1,7 

31,3 

12,1+0,01 

6,0 

o ! 
^ I 

Q | 

j ^nanayaa^eKaOpB) 

120, 0± 13,9 

35, 5± 2,19 

29,6 

15, 7± 0,04 

7,0 

R \ 

K j 

; 

! 

OjiHronay3a((j)eBpajiB) 

115, 0± 11,2 

34, 0± 1,2 

29,5 

21, 7± 0,3 

7,0 

! 

&! j 

npo6y)K^eHHe 

100, 0± 12,2 

31,2± 0,88 

31,0 

25,3±1,1 

8,0 


Ajih pa3BHTHa rycemm aMepHKaHCKOH 
6ejiOH 6a6oHKH hbjihjihcb mejiKOBHi^a 
- 287,6+14,6 Mr, cjiHBa - 217,9 ±21,1 
Mr, a6pHKOC - 216,0+18,8 Mr h opex - 
207,9+5,9 Mr (TaOji.l). 

AHajiH3 nojiyneHHbix ^aHHBix no- 
3 bojihjio npocjie^HTB Taxyio 3aKOHOMep- 
HOCTB - MeTaMOp4)03 npOHCXO^HT Ha 
(jlOHe CHH5KCHHH KOJIHHeCTBa MaCCBI oeo- 
6eii, T.e. nocjie noejieflHeH jihhbkh o6Ha- 
py5KHBaeTca CHHHceHHe MaccBi y oeo6eii 
Ha 50,0-52,0%. 

Ha TaOjiHue 2 npe/jCTaBjieHBi pe3yjn>- 
TaTBI HCCJie^OBaHHH no B03^eHCTBHK) 
pa3JIHHHH KOpMOBOrO paCTCHHH Ha H3MeH- 
HHBOCTB (J)H3HOJIOrHHeCKOrO COCTOHHHH 
aMepHKaHCKOH 6ejion 6a6onKH. 

Han6ojiee BBipanceHHBie pa3JiHHHH 
6 bijih o6Hapy)KeHBi b nepHO# ^nanay- 
3 bi h 3 hmobkh (Hybernation) , b nacT- 
hocth (J)H 3HOJiorHHecKHe noKa3aTenH 

BO BTOpOM nOKOJieHHH OTJIHHaiOTCH OT 


nepBoro h TpeTBero nOKOJieHHH aMepH- 
KaHCKOH 6 ejion 6 a 6 oHKH. Kykojikh bo 
btopom nOKOJieHHH THncejiee Ha 14,7% 
no cpaBHeHHK) c KyKOJiKaMH nepBoro 
nOKOJieHHH h Ha 19,8% TpeTBero noKO- 
jieHHH. Bee HCHpOBoro Tejia y KyKOJiOK 
II nOKOJieHHH eooTBeTCTBOBajio 34,7% 
ot o 6 mero Beca. B ^pyrnx noKOJieHHHx 
3 tot noKa3aTejiB paBeH eooTBeTCTBeH- 
ho 26,6% ( I noKOJieHHe) h 24,8% (III 
noKOJieHHe). 

3 th ^aHHBie y 6 e#HTejiBHO yKa 3 Bi- 
BaiOT Ha TO, HTO B (J)H 3 HOJIOrHHeCKOM 
OTHOHieHHH KyKOJIKH BO BTOpOM nOKO- 
JieHHH 3 HaHHTeJIBHO CHJIBHee TaKOBBIX 
b nepBOM h TpeTBeM noKOJieHHHx. Xoth 
kykojikh TpeTBero nOKOJieHHH (ecjin 3 to 
noKOJieHHe pa 3 BHBaeTCH ctb^hh Ky- 
kojikh - Kynueea , 2006, a, 6) b cbh 3 h c 

no^roTOBKOH k npejiCTOHHieH #Hanay3e 
H 3HMOBKe AOJI5KHBI 6BITB 3HaHHTCJIBHO 
CHJIBHee KyKOJiOK BTOpOrO nOKOJieHHH. 


3 KcnepHMeHTajiBH 0 #OKa 3 aHO, hto 
b III nOKOJieHHH aMepHKaHCKOH 6 ejioii 
6 a 6 oHKH (02.10) nponexo^HT nocTeneH- 
Hoe CHHHceHHe oOneMa HCHpOBoro Tejia 
ot 52,0+2,7 Mr ^o 31,2+0,88 me B 3 to 
B peMH, HMeiomnecH b KyKOJiOHHOH hch/j- 
KOCTH eryCTOK TaKHCe yBeJIHHHBaHCB B 
pa 3 Mepe, CTaji THncejiee Ha 51,3% (Ta 6 ji. 
2). 

C pa 3 BHTHeM OT^ejiBHBix 3 TanoB Hy- 
bernation H 3 MeHHeTCH H pH KyKOJiOHHOH 
5 KH/JKOCTH: BO BpeMH nO^rOTOBKH K flHa- 

nay 3 e cjiaOoKHCJian (pH -5,0), #Hanay 3 Bi 
h ojiHronay 3 Bi HeihpajiBHan (pH - 7,0) 
h Mop(j)oreHe 3 a cjiaGomejiOHHan (pH - 
8 , 0 ). 

HecMOTpn Ha to, hto Ha CTa^HH 
npe;mnanay 3 Bi y KyKOJiOK, eo^epHca- 

hjhxch Ha jihctbhx opexa, aOpHKoea, 
nepCHKa, cjihbbi Bee 3 HaHHTejiBHBiH, 
K KOHI^y 3 HMOBKH OHH He MOTyT HOp- 
MajiBHO nepeHecTH BoccTaHOBHTejiB- 


Ta6jinua 3 

Bjihahhc KopMoeoro pa 3 HOo 6 pa 3 HH Ha ^HHaMHKy eeca y 3 HMyioiij,Hx KyKOJiOK aMepHKaHCKOH 6 ejioii 6 a 6 onKH. 


BapnaHTbi 

// )Khboh 
Bee , Mr 

/ Ihh y h e t a 

05 . 11 . - 

npeAAHanay3a 

05 . 12 . — 
AHanay3a 

15 . 01 .- 

ojinronay3a 

23 . 02 .- 

3HMOBKa 

TyT 

126 , 0 ± 10,2 

1 10 , 0 ± 1 1,4 

90 , 0 ± 1,80 

75 , 1 ± 5,5 

AnBa 

210 , 0 ± 9,7 

125 , 0 ± 10,9 

120 , 0 ± 1 1,8 

65 , 0 ± 10,0 

Opex 

130 , 0 ± 15,0 

103 , 2 ± 7,91 

40 , 0 ± 0,92 

20 , 1 ± 0,08 

IlepcHK 

205 , 3 ± 21,0 

85 , 0 ± 3,6 

75 , 0 ± 5,7 

50 , 2 ± 0,19 

A6pHKOC 

150 , 0 ± 18,1 

1 1 5 , 0 ± 1 3, 1 

65 , 0 ± 3,3 

50 , 0 ± 1,1 

CjiHBa 

98 , 0 ± 5,9 

70 , 2 ± 2,2 

50 , 3 ± 1,7 

20 , 4 ± 0,11 

H6jiohh 

210 , 0 ± 27,1 

1 33 , 3 ± 1 0,7 

120 , 0 ± 16,1 

115 , 0 ± 6,9 

Hh)khp 

130 , 0 ± 13,5 

120 , 4 ± 13,3 

85 , 0 ± 7,8 

80 , 0 ± 4,8 

Ajibina 

200,1 ± 22,1 

155 , 0 ± 23,3 

120 , 0 ± 12,9 

100 , 0 ± 15,7 
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TaSjiHua 4 

3aBHCHMOCTb Meacay (j)H3HOJIOrHHeCKHMH nOKa3aT6JIHMH KyKOJIOK H IIJlOAOBHTOCTblO BeceHHHX 6a6oneK 
c AenpeccHeii BHyTpHnonyjwmHOHHoii /jHHaMHKH aMepHKaHCKoii Sejioii 6a6onKH 


BapnaHTbi 

BpeMH 

yneTa 

^Khboii eec 

KyKOJIOK, MT 

Bee 

^ciipoBoro 
Tejia , Mr 

CpeaHHH 
njIOAOBHTOCTb 
6a6oneK, hit 

Cpe^Hee 

HHCJIO 
KJia^OK 
Ha 1 aepeBO 

Cpe^HHH 
Bee HHU,, 
Mr 

Oa3a 

rpa^apHH 

I 

02.10 

04.11 

05.12 

15.02. 

05.03. 
20.05. 

150,0±9,5 
128,0±1 1 ,4 
120,0±3,0 
115,0±5,0 
100,0±2,2 

52,0±1,7 

40,0±1,0 

35,5±1,9 

34,0±1,2 

31,0±0,5 

671,0±33,4 

0,68 

0,77 

YBejiHHeHHe 

HHCJieHHOCTH 

(BcnbiiHKa) 

II 

05.11 

05.12 

05.01. 

23.02. 
17.05. 

126,2±10,0 

110,0±7,4 

90,0±4,8 

75,0±5,5 

30,0±0,67 

27,9±2,1 

27,0±0,99 

26,3±0,6 

520,6±27,0 

1,7 

0,8 

YBejiHHeHHe 

HHCJieHHOCTH 

(BcnbiiHKa) 

III 

18.10 

05.12 

15.02. 

20.05. 

127,0±8,2 

100,0±7,7 

78,8±1,9 

30,5±0,75 

27,8±0,26 

21,8±0,26 

283,0±11,0 

0,05 

0,68 

Cna a 

HHCJieHHOCTH 

(noTyxaHHe) 


hbih nepHOA noBbinieHH^ hhtchchbho- 
cth o6MeHHBix npoijeeeoB. A HMeHHO, 
bo BpeMfl ojiHronay3Bi b nepexoflHBiH 
nepHOA noTepa Beca KyKOJIOK b Ba- 
pnaHTax - TyT (18,2%), aiiBa (4,0%), 
opex (61,5%), nepCHK (36,5%), a6pn- 
koc (44,5%), cjiHBa (28,6%), h6jioko 
(9,8%), HH^cHp (29,2%), ajiBina (2,3%) 
(Ta6n.3). 

OcHOBHaa noTepa Beca y KyKOJIOK 
OTMenaeTca b nepHO^ (j)H3HOJiorHHe- 
CKoro noKoa, a Taioxe no cue - bo Bpeivm 
nepexo^a b ojinronay3Hoe cocto^hhc. 
B 3to Bpeivni nponcxo^HT nocTeneHHoe 
CHH5KeHne 5 khboto Beca oco6en, Han- 
6ojiBmaa noTepa OTMenaeTCn b Bapn- 
aHTax opex, nepcrnc, a6pHKoe, n cjiHBa, 
HanMeHBmaa - b nepHO^ ojinronay3Bi, 
Kor^a npnOaBKa b Bece 6buia 3HannTejiB- 
hoh (210,0+9,7 n 200,1+22,1) b BapnaH- 
Tax aiiBa n ajibina. Ha Ta6jiHije 4 npe#- 
CTaBjieHBi ^aHHBie, xapaKTepH3yiomHe 
3aBHCHMOCTB MOK^y (j)H3HOJIOTHHeCKHM 
COCTOilHHeM H COOTBeTCTByiOmHMH nO- 
Ka3aTeji«MH, a Taioice hjio/jobhtoctbio 
B eceHHHX 6a6oneK h AenpeccneH BHy- 
TpHnOnyjiai^HOHHOH ^HHaMHKH Bpe/JH- 
Tejia. 

nojiyneHHBie p e3yjiBT btbi y6e^n- 
TejiBHO yKa3BiBaiOT Ha to, hto ypoBeHB 
^enpeccHH b flHHaMHxe nonyjnmHH 
aMepHKaHCKOH 6ejiOH 6a6oHKH onpe^e- 
JHieTCa (j)H3HOJIOTHHeCKHM COCTOaHHeM 
3HMyiOmHX KyKOJIOK, B HaCTHOCTH KOJIH- 


HeCTBOM pe3epBHBIX BemeCTB B 5KHpO- 
bom Tejie (Ta6ji.4). 

YCTaHOBJieHO, HTO B COOTBCTCTByiO- 
hjhx ro^ax yneTa o6bcm 5KHpOBoro Tejia 
y 3HMyiomHx oeoGeii H3MeHaeTca b npe- 
^ejiax 3 1 ,0+0,5 h 26,3+0,6 m r, a njioflo- 

BHTOCTB 6a6oneK, BBIJieTeBHIHX BeCHOH 
H3 3THX KyKOJIOK, COCTaBHJia 671,0+33,4 
h 520,6+ 27,3 hit. iihij. 

B 3th nepno^Bi b nocjie^yiomHx 
noKOJieHH^x 6 bijih 3aperHCTpHpOBa- 
hbi MaeeoBBie bchbihikh ^aHHoro a^- 
BeHTHBHoro BpeflHTejifl b A3ep6aiiA- 
}KaH e. 

BBMBjieHHoe chh^kchhc o6beMa 
}KHpOBoro Tejia y KyKOJIOK (b epe^HeM 
21,8+0,26 mt) cnoco6cTBOBajio chh- 

}KeHHIO KOJIHHeCTBa, OTJI05KCHHBIX 5IHIJ 

BeeeHHHMH 6a6oHKaMH (283,0+11,5 

HIT.), a COOTBeTCTBeHHO Ha Ka)K^OM 
Mo^ejiBHOM ^epeBe epe^Hee hhcjio 
Kjia^OK eocTaBHji 0,05 (Ta6ji.4). PaHee 
HaMH OKcnepHMeHTajiBHO 6bijio ao- 
Ka3aHO, hto 33,3% £Hanay3HpyiomHx 
jieTOM KyKOJIOK (28.07-21.08 ~ nemuHn 
duanay3a) ocTaiOTCn Ha 3HMOBKy ( Ky - 
jiueea, 2006). 

TaKHM o6pa30M, nojiyneHHbie pe- 
3yjibTaTbi yKa3bmaiOT Ha to, hto ypo- 
BeHB ^enpeecHH b ^HHaMHice nonyjnmHH 
ABB onpe^ejifleTca (j)H3HOJiorHHecKHM 
COCTOUHHeM 3HMyiOmHX KyKOJIOK, B 
HaCTHOCTH KOJIHHeCTBOM pe3epBHBIX Be- 
mecTB b ^HpoBOM Tejie. 


06bIHHO (J)H3HOJIOTHHeCKaa pe- 
aKipm opraHH3Ma HacexoMBix Ha op- 
raHHHeCKHH H MHHepaJIbHblH COCTaB 
KOpMOBOTO paCTeHHa HOCHT enei^H- 
(Jjhhhbih xapaKTep, T.e. HMeeT #Be cto- 
pOHBi: nojio^cHTejiBHyio h OTpHijaTejib- 
Hyio. OTpHI^aTeJIBHBIM B03^eilCTBHeM 
enei^H^HKH 6HoxHMHnecKoro eocTaBa 
KOpMOBOTO paCTeHH^ 3aKJIIOHaeTC5I B 
yBejiHneHHH npoijeHTa CMepTHOCTH h 
3aMe£jieHHH TeMnoB pa3BHTHa, o6mch- 
hbix npoijeccoB b opraHH3Me ryeeHHij 
CTapHIHX B03paCTOB B CTOpOHy HHTCH- 
CH(j)HKaH,HH. 3tot npoi^ecc eonpOBO- 
5K^aeTca b kohchhom HTore 6ojibhihm 
HaKonjieHHeM AenoHHpoBaHHBix Be- 
mecTB, B03pacTaHHeM Macebi oeoGeii 
b ^aHHoii $a3e pa3BHTHa HaeeKOMoro. 
YBejiHHeHHe Macebi h MeTpHnecKHx 
noKa3aTejieii y ryceHHij CTapninx 
B03pacTOB (nepe^ MeTaMop4)030M) 
nBjiaeTca npH3HaKOM 6ojiee bbicoko- 
ro ypOBHa HaKonjieHHa 300Macebi b 
nocjieflyiomeH (J)a3e, y Holometabola 
KyKOJiOHHOH, hto cnoco6cTByeT nOBBI- 
HieHHIO njIO^OBHTOCTH 6a60HCK H HKU3- 
HeenoeoOHOCTH y aKTHBHBIX OCO- 

6eii. Y oeoGeii nepe^ (J)opMHpoBaHHeM 
(J)H3HOJiorHHecKoro noKoa BeeoBoii 
noKa3aTejib HMeeT 3HaneHHe, ho 5KH3- 
HeenOCOOHOCTB y 3HMyiOmHX KyKOJIOK 
3aBHCHT ot o6beMa }KHpoBoro Tejia, 
r^e HaKanjiHBaiOTca pe3epBHBie Beme- 
CTBa, Heo6xO£HMBie ^ JI^ 3HMOBKH. 
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INFLUENCE OF THE BENTONITE CLAY 
ON PROCESSES OF MINERALIZATION OF 
BONE TISSUE AND CARTILAGE MATRIX 
OF PIGLETS IN CONDITIONS OF VITAMIN- 
MINERAL METABOLISM PATHOLOGY 

T. Derezina 1 , Doctor of Veterinary Medicine, Professor 
T. Owtscharenko 2 , Candidate of Veterinary Medicine, Senior 
Lecturer 

S. Suleymanov 3 , Doctor of Veterinary Medicine, Professor 
Don State Agrarian University, Russia 1 ’ 2 
All-Russian veterinary research institute of pathology, 
pharmacology and therapy of the Russian Academy of 
Agricultural Sciences, Russia 3 

The authors emphasize the fact that during violation of vitamin- 
mineral metabolism piglets show deep destmctions of bone and cartilage 
tissue. Therefore researches directed to the development of a complex 
pharmacorrection with the use of bentonite clay become especially 
significant. 

Keywords: violation of the vitamin-mineral metabolism, piglets, 
bone tissue, complex pharmacocorrection, bentonite clay. 
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BJIHJ1HHE EEHTOHHTOBOH EJIHHEI HA 
nPOE(ECCbI MHHEPAJIH3AH,HH KOCTHOH 
TKAHH H XPJHIJEBOrO MATPHKCA y 
nopocjiT nPH nATOJiorHH bhtamhhho- 
MHHEPAJIbHOrO OEMEHA 

fl,epe3HHa T.H. 1 , fl-p BeTepHHap. HayK, npotj). 

OBuapeHKO T.M. 2 , KaH£. BeTepHHap. HayK, ct. npeno/jaBareab 
CyneiiMaHOB C.M. 3 , ^-p BeTepHHap. HayK, npotj). 

^ohckoh rocyaapCTBeHHbiH arpapHbm yHHBepCHTeT, 
PoCCHa 1 ’ 2 

BeepOCCHHCKHH HayHHO-HCCJie^OBaTeJIBCKHH BeTepHHapHBIH 
HHCTHTyT naTonorHH, cj) apMaKOJiorHH h TepanHH 
Poccejii>xo3aKa^eMHH, PoccHa 3 

ABTOpBI aKIteHTHpyiOT BHHMaHHe Ha TOM, HTO npH HapymeHHRX 
BHTaMHHHO-MHHepantHoro odMeHa y nopocaT HafiaioaaiOTca 
mydoKHe nopaaceima kocthoh h xpameBofi TKaHefi. IlooTOMy ocodoe 
3HaueHHe npHo6peTaiOT HccaeaoBaHHa, HanpaBjieHHtie Ha pa3pa6oTKy 
KOMnaeKCHOH (fapMaKOKOppeKHHH C HCn0JIB30BaHHeM 6eHTOHHTOBOH 
TJIHHBI. 

KjiiOHeBbie cjioea: HapymeHHH BHTaMHHHO-MHHepajitHoro 

odMeHa, nopocaTa, KOCTHaa TKaHt, KOMnaeKCHaa cfiapMaKOKoppeKuna, 
fieHTOHHTOBaa rjiHHa. 

y nacTHHKH KOH(|)epeHUHH, HaiiHOHajn>Horo nepBeHCTBa no HaywHOH aHajnroiKe, 
OTKpbiToro EBponeHCKO-A3HaTCKoro nepBeHCTBa no HaynHon aHannTHKe 


B coBpeMeHHBix ycnoBHax ocymecT- 
BjiaeTca MacnrradHaa HHTeHcmjm- 
KaifH a CBHHOBOACTBa, B CBH3H C HCM, 
cnoeodbi BBipauiHBaHHa cbhhch npe/f- 
ycMarpHBaiOT KOHuempauHio noroaoBba 
Ha orpaHHueHHOH naoma^H, 6e3Bbiryab- 
Hoe coAepacamie, mnpoKoe npHMeHeHHe 
npOTHBOMHKpodHBIX H 6HOJIOTHHeCKHX 
npenapaTOB, hto HapymaeT caoacHBHiHH- 
c a MexaHH3M B3aHMO#eHCTBHa Meacay 
}khbothbimh h OKpyacaiomeH cpeaoii [2, 
3]. 3th (JtaKTOpBi Hapaay c HapymeHHeM 
TexHonorHH KOpMjieHHa nopocaT, nOBBI- 
meHHe hhtchchbhocth hx HcnojiB30Ba- 
HHa, B03AeHCTBHe CTpeCCOB BBI3BIBaiOT H3- 
MeHeHHa odMeHHBix npoifeccoB oco6emio 
b nepnoa HHTeHCHBHoro pocTa, CHHaceHHe 
HecneifH^HHecKOH pe3HCTeHTHOCTH opra- 

HH3Ma, HTO nOBBimaeT BO enpHHMHHBO CTB 
opraHH3Ma cbhhch k 3a6ojieBaHHaM 6aK- 


TepHaJIBHOH H BHpyCHOH 3THOJIOTHH [1,6]. 

HapymeHne BHTaMHHHO-MHHepajiB- 
hoto odMeHa MoaoaHaKa, odycjiOBjieH- 
HOe Ae^HIfHTOM BHTaMHHa D, #e(})HIJH- 
TOM HJIH HenpaBHJIBHBIM COOTHOmeHHCM 
b paifHOHe KajiBifna h (jioctjiopa h Heao- 
CTaTOHHBiM yjiBTpa^HOJieTOBBiM o6ayne- 
HHeM, M05KH0 0XapaKTepH30BaTB KaK He- 
enoeodHOCTB HOpMaaBHoro no cocTaBy 
H KOJIHHeCTBy KOCTHOTO MaTpHKCa KaJIB- 
IfHI^HItHpOBaTBCa C Heo6xO£HMOH CKO- 
pOCTBK) [5]. OneBH/fHO, HTO npHHHHOH 
HapymeHHa MHHepajiH3au,HH npH naTO- 
JIOTHH BHTaMHHHO-MHHepaJIBHOTO o6Me- 
Ha aBjiaeTca He npaMOH aeijieKT aaHHoro 
npoifecca, a HeaocTaTOHHoe nocTynae- 
HHe hohob KajiBifna h (JiociJiopa k ynacT- 
KaM MHHepaJIH3aifHH H3 BHeKJieTOHHOH 
aCH^KOCTH HJIH KpOBH [4, 7, 8]. 

IIpodjieMa BoccTaHOBjieHHa bhtu- 


MHHHO-MHHepaJIBHOH He^O CTaTOHHO CTH 
b HacToamee BpeMa HMeeT nmpOKoe 
pacnpocTpaHeHHe, Tax npoijeHT naTO- 
jiothh b Poctobckoh odjiacTH y nopo- 
caT nojiyTOpa MecaHHoro B03pacTa ao- 
CTnraeT 20%. B CBa 3 H c 3thm o^hhm H3 
BaacHenmHx HanpaBaemm coBpeMeHHOH 
BeTepHHapHOH HayKH aBjiaeTca pa3pa6oTKa 
h eoBepmeHCTBOBaHHe cfiapMaKOKOppeKUHH 
HapymeHHH BHTaMHHHO-MHHepajiBHoro 06 - 
MeHa y MoaoaHaKa CBHHeii h co3aaHHe Ha 
3TOH OCHOBe HaaOKHOH CHCTeMBI 3aiIfHTBI 

U,ejiBio npoBe^eHHBix HccaeaoBa- 
hhh 6bijio pa3pa6oTaTB KOMnjieKCHyio 
cxeMy cjjapMaKOKoppeKUHH HapymeHHa 
BHTaMHHHO-MHHepajiBHoro odMeHa y 
nopocaT. 3a^aHeH HceaeaoBaHHH aBjia- 
jiocb H3yneHHe CTpyKiypHOH opraHH3a- 
ifHH kocthoh TKaHH y nopocaT ^O H no- 
cjie KOMnaeKCHOH (j)apMaKOKOppeKifHH._ 


Ta6anpa 1 

BnoxHMHHecKHe noKa3aTejiH cbiBopoTKH KpoBH y nopocaT c npn3HaKaMn HapymeHHH BHTaMHHHO-MHHepajibHoro o6MeHa 


IIoKa 3 aTejiH 

KaHHHHeCKH 3 AOpOBbie 

BoabHbie nopocaTa 

OdllfHH KaaBIfHH, MMOHB/a 

3,23±0,13 

2,74±0,16** 

ftOHH 3 HpOBaHHBIH KaablfHH, MMOJIb/jI 

1,50±0,06 

0,90±0,04** 

HedeaKOBBin KaaBifHH, MMoab/a 

1,25±0,03 

1,45±0,06* 

HoHOOGMeHHBIH KaaBIfHH, MMOab/a 

2,72±0,04 

2,24±0,04*** 

EeaKOBOCBa 3 aHHBiH KaabifHH, MMoab/a 

0,51±0,06 

0,43±0,04 

HeopraHHHecKHH (jioctjiop, MMoab/a 

1,26±0,01 

1,24±0,03 


IIpHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 
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Ta6jmpa 2 


BnoxHMHHecKHe noKa3aTejm opHTpopHTOB Kpomi y nopocHT 
c npieHaKaMH HapymeHHH BHTaMHHHO-MHHepajibHoro o6MeHa 


IIoKa3aTejiH 

KjIHHHHeCKH 

3AOpOBbie 

EojibHbie 

nopocHTa 

06mHH 4>OC$Op, mmojib/ji 

2,25±0,1 

1,98±0,01* 

HeopraHHHecKHH 4)oc(J)op, mmojib/ji 

0,78±0,01 

0,71±0,06 

Kojihhcctbo 2,3 - ^Or, mmojib/ji 

1,48±0,01 

1,27±0,08** 


npHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


Marepiiaji h rvieioibi iiccjienoBa- 
HHH. HcCJieAOBaHHa BBinOJIHHJIHCB Ha 
Ka(J)e^pe BHyrpeHHHx He3apa3HBix 6o- 
jie3Heii, naro(j)H3HOJiorHH, kjihhhhcckoh 
^H araocTHKH, ^apMaKOJiorHH h tokch- 
KOJiornH, 6hoxhmhhcckoh jia6oparopHH 
OrBOY Brio «,3,ohckoh rocyaapCTBeH- 
hbih arpapHbra yHHBepCHTeT»; Ha 6a3e ot- 
aena naTOJiorHHecKOH MOp(j)OJiorHH Bce- 
poccHHCKoro HayHHO-Hccjie^OBaTejibCKO- 
ro BeTepHHapHoro HHCTHiyra naTOJiorHH, 
(J)apMaKOJiorHH h TepanHH Pocchhckoh 
axa^eMHH cejiBCK0X035iHCTBeHHBix HayK (r. 
BopOHOK) . HayHHO-npOH3BOACTBeHHBie 
onBrrBi, anpo6anmi h npoH3BO^CTBeHHBie 
HCnBITaHHa npOBO^HJIHCB B CBHHOBO^HC- 
ckhx xo3^HCTBax BecejiOBCKoro paiiOHa 
POCTOBCKOH oOjiaCTH. 

OnBiT npOBO^HJicfl Ha rpynne nopo- 
caTax 45 -th jjhcbhoto B03pacTa. Tpynna 
cocToana H3 20 nopocHT c npH3HaKaMH 
HapymeHHH BHTaMHHHO-MHHepajiBHoro 
o6MeHa. KpOBB rjw 6hoxhmhhc ckhx hc- 
cjie^OBaHHH 6pajin Tprox^Bi ro Hanajia 
onBrra, b nepHO# jieHemni (Ha 15-h jxenb) 
h Ha 30 £em> onBiTa. B CBiBopOTKe Kpo- 
bh onpe^ejiajiH o6ihhh KajiBijHH h ero 
(|)paKH,HH MeTO^OM o6mCHHOH a/JCOp6lJHH 
C nOMOHJBIO KaTHOHOOOMeHHHKa - aJIIO- 
MHHaTHOH OKHCH aJIIOMHHHH nO MCTO^y 

K).n. Po)KKOBa (1982); HeopraHHHe ckhh 
( j)oc(j)op no Bpnrcy b h3jio5kchhh n.T. Jle- 
6e^eBa, A.T. Ycobhh (1976); aKTHBHOCTB 
HtejiOHHOH $oc$aTa3Bi - no Eo/jaHCKOMy 
b MO^H(|)HKaH,HH M. TyjiBHHHCKOH (1965); 
JIHMOHHyiO KHCJIOiy - (jjOTOMCTpHHCCKHM 
MeTO^OM B H3JI05KCHHH B.H. CicypHXHHa, 

C.B. lIla6aeBa (1996). 

,Z],jih H3yneHHa CTpyKTypHOH opra- 
HH3ai^HH KOCTHOH TKaHH (KOHII,eBBie OT- 

AejiBi pe6ep, Oe/jpeHHan koctb) ro h no- 
cjie KOMnjieKCHOH (jjapMaKOKOppeKijHH 
6bijih y6nTBi no 6 nopocHT, OTo6paHBi 
o6pa3i^Bi TKaHH. KocTHyio TKaHB nepe# 
THCTOJIOTHHCCKOH o6pa6oTKOH o6bI3- 
BCCTBJIHJIH B paCTBOpe a30THOH KHCJIO- 
TBI, (j)HKCHpOBaJIH B 10-12% pacTBOpe 
HeiiTpajiBHoro (jiopMajiHHa h }kh£kocth 
KapHya, 3ajiHBajiH no oOmenpHHHToii 
MeTO^HKe b napatjiHH h H3 napa(j)HHOBBix 
6JIOKOB TOTOBHJIH CepHHHBie Cpe3BI TOJI- 

ntHHOH 7-9 mkm. J\iin H3yHeHHH o6men 

MOp(J)OJIOrHHeCKOH CTpyKTypBI KOCTHOH 
TKaHH cpe3Bi OKpaniHBajiH reMaroKCH- 
JIHH-303HHOM. Mop(j)OMeTpHHeCKHe HC- 
cjieAOBaHHa npOBO^HjiH no >LE. XecHHy 
(1967) b H3Jio)KeHHH C.M.CyjieiiMaHOBa 
c coaBT., (2000). 
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rtopoorraM onBiTHon rpynnBi npn- 
MemuiacB cjie^yiomaH cxeMa (jiapMa- 
KOKOppeKIJHH: nO^KO}KHO JIHraBHpHH B 

oOneMe 0,5; 1 ; 1,0 mji Ha 5 khbothoc c hh- 
TepBajiOM 5 flHeii (3 hhbckijhh Ha Kypc 
jieneHHii); BHyTpB 6eHTOHHTOByio rjiHHy 
B £03e 0,1 r/KT MaCCBI TeJia C KOpMOM 1 
pa3 b cyTKH, b TeneHHe 30 ahch; BHyTpH- 
MBIHieHHO HHTaMHH nO 1,0 MJI Ha 5KHBOT- 


Hoe, 3 HHBeKipiH Ha Kypc jieneHHn, pa3 
b 10 £Hen. Kypc (JiapMaKOKOppeKijHH co- 
CTaBHji 30 AHeii. 

Pe3yjibTaTbi h oScyac^emie. Ypo- 
bchb o 6 mero KajiBijHH y nopocHT npn 
HapymeHHH BHTaMHHHO-MHHepajiBHoro 
o 6 MeHa Haxo^HjiCH b hh^chhx npe^ejiax 
(j)H 3 HOJiorHHecKHx KOJie 6 aHHH. Co^ep- 
}KaHHe HOHH 3 HpOBaHHOTO KaJIBIJHH #o- 


CTOBepHO yMeHBmaJIOCB. OpaKIJHOHHBIH 
cocTaB ojibijhh npeTepneBaji 3Hann- 
TejiBHBie H3MeHeHHn, TaK co^ep)KaHHe 
HOHH3HpOBaHHOTO KaJIBI^HH B KpOBH nO 
CpaBHeHHK) CO 3 flOpOBBIMH 5KHBOTHBI- 

mh yMeHBmajica Ha 17,6%, kojihhcctbo 
Ca, Bxo^amero b cocTaB hc6cjikobbix 
KOMnjieKCOB, yBejiHHHBajiocB Ha 16%. 


YpOBeHB 6eJIKOBOCB«3aHHOrO KaJIBI^HH 
COOTBeTCTBOBaJI HH5KHHM TpaHHI^aM ^H- 
3HOJiorHHecKHx KOJie6aHHH ^aHHoro no- 
Ka3aTejia. Kojihhcctbo HeopraHHHecKO- 
TO (J)OC(j)Opa B CBIBOpOTKe KpOBH, 6 bijio 
CHH 5KCHO He3HaHHTeJIBHO H COCTaBJI^JIO 

1,24±0,03 mmojib/ji (Ta6ji. 1). 

y nopocuT c npH3HaKaMH Hapyme- 
hhh BHTaMHHHO-MHHepajiBHoro o6MeHa 


nponcxoAHJio CHH5KeHHe ypOBHn o6mero 
h HeopraHHHecKoro ({)oc(j)opa b 3pmpo- 
i^HTax h KOJinnecTBa 2,3 - ho oho 

eme 6 bijio He3HaHHTejiBHoe h cocTaBjia- 
jio 0,27, 0,07 h 0,21 mmojib/ji cootbct- 
ctbchho (Ta6ji. 2). 

C 4 )0C 4 )0 P H0 " KajIbI l HeBtIM o6mc- 
hom b opraHH 3 Me TecHO CBH 3 aH Mexa- 
hh3m no^ep 5 KaHHa roMeocTa 3 a. rnno- 


4)OC(J)aTeMH5I CHH^caeT hhtchchbhoctb 
OKHCJIHT eJIBHBIX npOI^CCCOB B OpraHH3- 
Me, hto BBi3BiBaeT HaKonjieHHe He^o- 
OKHCJieHHBIX npO^yKTOB MOKyTOHHOTO 
o6MeHa b TKaH^x h, bcjic^ctbhc ototo, 
HapacTaHne ai^H^03a. B pe3yjiBTaTe nero 
B TKaHflX 5KHBOTHOTO OpTaHH3Ma H3-3a 
He^ocTaTKa MHHepajiBHBix BemecTB Ha- 


Ta6jiHpa 3 

BHOXHMHnecKHe noKa 3 aTejiH KpoBH y nopocnT c npn 3 HaKaMn HapymeHHH bh- 
TaMHHHO-MHHepajibHoro o 6 MeHa 


IIoKa3aTejiH 

KjIHHHHeCKH 

3aopoBbie 

BojibHbie nopocHTa 

AKT.meji. (J)oc$aTa3Bi, mojib/h.ji 

2 , 01 ± 0,02 

5,75=1=0,1 *** 

IHejiOHHOH pe3epB, 06 . % C0 9 

51,60±1,62 

42,60±1,02* 


npHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


TaSjinpa 4 

YpOBeHb JIHMOHHOH KHCJIOTbl H BHTaMHHa A B KpOBH y nOpOCHT C npH 3 HaKaMH 
HapymeHHH BHTaMHHHO-MHHepajibHoro oSMeHa 


IIoKa3aTejiH 

KjIHHHHeCKH 

3JIOPOBbie 

BojibHbie 

nopocHTa 

JlHMOHHaa KHCJIOTa, mkt/ji 

2,82±0,13 

1,5±0,42** 

BHTaMHH A, mkt/ji 

2,52±Q,12 

1 ,6=1=0,61 ** 


npHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 
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Phc. 1. CTpyKTypHan opiamnamia pe6pa y nopocHT c npn3HaKaMn HapyineHna BHTaMHHHO-MHHepajibHoro oSMeHa: a) 
nepwocTajibHoe HacjioeHHe b oOjiacTH napajuiejibHbix kocthbix njiacTHHOK pe6pa h octpobkob KOCTHOM03roBoro Kpo- 
BeTBopeHHa; 6) onarn iipojm(|)epamin xpameBoii TKami b oOjiacTH paxHTHHecKoii hctkh pe6pa, OKp. reM.-303HH., yB. 
ok. 7, 06. 10.; b) HCTOHneHHe kocthoh njiacTHHKH pe6pa, OKp. reM.-303HH., yB. ok. 7, 06. 3,2. 


KanjiHBaiOTca opraHHHecKHe khcjiotbi, 

B CB5I3H, C HeM npOHCXO^HT CHH5KCHHC 

pe3epBHOH menoHHOCTH a o 42,6±1,02 
06. % C0 2 OTMenanocb noBBimemie 
aKTHBHOCTH meJIOHHOH (|)OC(j)aTa3BI Ha 

3,74±0,01 mojib/h.ji no cpaBHeHHio c 
noKa3arejMMH y 3/jopOBBix )khbothbix 
(Ta6ji. 3). IloBBimeHHe aKTHBHOCTH me- 
JIOHHOH (|)OC(j)aTa3BI CBH^eTeJIBCTBOBaJIO 
06 ycHjieHHH npoijeccoB pa3pacTamra 
OCTeOHflHOH TKaHH y 60JIBHBIX 5KHBOT- 
HBIX. 

Co^ep5KaHne jihmohhoh khcjiotbi 
y nOpOCHT C npH3HaKaMH BHTaMHHHO- 
MHHepaJIBHOH HeAOCTaTOHHOCTH CHH3H- 

jiocb Ha 1,32±0,42 mkt/ji, a BHTaMHHa A 
- Ha 0,92±0,6 mkt/ji (Ta6ji.4). 

npH THCTOJIOTHHeCKOM HCCJIC^OBa- 
HHH 06pa3I^0B KOCTHOH TKaHH Ha6jIIO- 
AajiocB He^ocTaTOHHoe 3HxoH^pajiBHoe 
OKOCTeHeHne c h36bitohhbim o6pa30- 
BaHneM xpumeBOH TKaHH, ycHjieHHoe 
o6pa30BaHHe octcoh^hoh TKaHH co 
ctopohbi 3H^o- h nepHOCTa, a tsljokg 
3aMeAJieHHoe otjio^cchhc 4)0C({)0pH0- 
khcjioto KajiBHHa b pe6epHBix koctiix. 
3nH$H3apHan nacTB kocthomo3toboh 
nojiocTH pe6ep npn 3 tom 6Buia pac- 
niHpeHa. PerHCTpHpoBajiocB HepaBHO- 



MepHoe B03pacTaHne nepnocTajiBHoro 
HacjioeHH^ b o6jiacTH napajuiejiBHBix 
kocthbix njiacTHHOK pe6pa h octpobkob 
K0CTH0M03T0B0T0 KpOBCTBOpeHHH (pHC. 

la) . B pe6pax - onaroBan npojiH(J)epa- 
IJH5I XpUmeBOH TKaHH (pHC. 16). 

B o6jiaCTH THnepTpO(J)HpOBaHHOH 
xpumeBoii TKaHH pe6pa HaOjiio^ajiHCB 
ynacTKH BBipa^ceHHoro hctohhchhii 
KOM naKTHOTO CJI05I KOCTHOH TKaHH (pHC. 

lb) . B MecTax pe30p6ijHH HapyraBix 
BCTaBOHHBIX njiaCTHH KOCTHOH TKaHH 
Ha6jiK>AajiocB onaroBoe pacniHpeHHe 
Ha^KO cthhh,bi c npojiH(j)epaijHeH KaM6n- 
aJIBHBIX KJieTOK. 

B K0CTH0M03T0B0H nojiocTH pe6pa 
npOHCxo^Hjio 3aMeTHoe yrHeTeHHe mh- 
ejiOH^Horo KpoBeTBOpeHHn (pnc. 2a). B 
xpumeBOH TKaHH pe6pa HaOjiio^ajiocB 
AH(j)(j)y3Hoe BHeApeHHe c^hhhhhbix 
K pOBeHOCHBIX KanHJIJHIpOB MHeJIOHfl- 

hoto KpOBeTBOpeHH^ (pnc. 26). B hhx 
perHCTpHpOBaJIHCB KJieTKH peTHKyjIO- 
3H£OTeJIHaJIBHOH CHCTCMBI, OKpy)Ka- 
lomne (})OpMeHHBie 3JieMeHTBI KpOBH. 
KpOBeHOCHBie KanHjijinpBi b rjiy6nHe 
XpUmeBOH TKaHH ^OCTHraJIH 30HBI Ha#- 

kocthhh,bi. B MecTax nepexo^a xpame- 

BOH TKaHH B KOCTHyiO TOJIIHHHa CJIOfl 



npojiH^epnpyiomHx xoH^po6jiacTOB 
3HaHHTeJIBHO yBCJIHHHBaJiaCB, npH 3TOM 
b K0CTH0M03T0B0H nojiocTH pe6ep Ha- 
6jIIO^aJiaCB £HCTpO(j)H5I KJieTOK MHeJIO- 
H/JHOTO KpOBeTBOpeHH^. 

riocjie Kypca komhjickchoh (Jjap- 

MaKOKOppeKH,HH HapyiHCHHH BHTaMHH- 
HO-MHHepajiBHoro o6MeHa y nopocuT 
OTMenajiocB yBejiHneHHe KOJinnecTBa 
o6mero KajiBijHn (Ta6ji. 5). OpaKipioH- 

HBIH COCTaB KaJIBIJHH CBIBOpOTKH KpOBH 
xapaKTepH30Bajica yBejiHneHHeM ho- 
HH3HpOBaHHOTO KaJIBIJHH ^o 1,40±0,05 
MMOJIB/JI, H0H006mCHH0T0 KaJIBIJHH Ha 
0,26 mmojib/ji h 6ejiKOBOCBn3aHHoro 
KajiBi^na Ha 0,10 mmojib/ji. BejiHHHHa 
He6eJIKOBOH (j)paKIJHH CHH3HJiaCB Ha 
0,22 mmojib/ji. H3mchchhh HeopraHH- 
necKoro (jiocfjiopa b cbibopotkh KpOBH 
6BIJIH He AOCTOBepHBI. 

riocjie Kypca TepanHH y nopocuT 
Ha6jiio^ajiocB yBejiKHemie o6mero 
4)OC(j)Opa B 3pHTpOI^HTaX KpOBH Ha 0,26 
mmojib/ji h ypOBHn 2,3 - J\OT - Ha 0,16 
mmojib/ji, H3MeHeHHn 3HaneHHH Heopra- 
HHnecKoro (J)oc(j)opa 6 bijih He^ocTOBep- 
hbi (Ta6ji. 6). 

Akthbhoctb mejiOHHOH (jioccjiaTa- 



Phc. 2. CTpyKTypHan opraHH3au,HH pe6pa y nopocnT c npH3HaKaMH HapymeHHH Bii i aMiiimo-Mimepajibiioi o o6MeHa: 
a) yrHeTeHHe MHejiOH^Horo KpoeeTBopeHnn pe6pa, OKp. reM.-303HH., ye. ok. 7, 06. 40; 6) aH$$y3Hoe BHe^peHHe 
KpoBeHOCHbix KanHJiJinpoB b paxHTHnecKne hctkh pe6pa , OKp. reM.-303HH., yB. ok. 7, 06. 3,2; b) kpoBeiiociiBiii Kannji- 
jinp b OKpynceHHH xoHapnoOjiacTOB, OKp. reM.-303HH., yB. ok. 7, 06. 40. 
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TaOjinpa 5 

^HHaMHKa Ohoxhmhhcckhx noKa3aTejieii cbieopoTKH KpoBH y nopocHT npn komiuickchoh (jjapMaKOKoppeiajHH Ha- 
pyuieHHH BHTaMHHHO-MHHepajibHoro o6MeHa 


IIoKa3aTejiH 

,3,0 Hauajia onbiTa 

Ha 15-h AeHb onbiTa 

Ha 30-h AeHb onbiTa 

06lAHH KaJIBAHH, mmojib/ji 

2,46±0,14 

2,57±0,13 

2,87±0,15* 

IiOHH3HpOBaHHBIH KAJIBAHH, MMOJIB/jI 

0,90±0,09 

1,31±0,04** 

1,40±0,05** 

He6ejiKOBBiii KajiBijHH, mmojib/ji 

1,45±0,06 

1,32±0,04* 

1,23±0,03*** 

H0H006mCHHBIH KaJIBIJHH, MMOJIB/jI 

2,24±0,04 

2,35±0,03 

2,50±0,03** 

EeJIKOBOCB5I3aHHBIH KaJIBH,HH, MMOJIB/jI 

0,43±0,04 

0,48±0,03 

0,53±0,06* 

HeopraHHHecKHH (jioccjiop, mmojib/ji 

1,25±0,03 

1,24±0,03 

1,23±0,03 


npHMenaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


TaOjinpa 6 

BnoxHMHHecKHe noKa3aTejiH apirrpouHTOB KpoBii y nopocHT npw komiuickchoh (jjapMaKOKoppeKpnH HapyuieHHH 

BHTaMHHHO-MHHepajibHoro oSMeHa 


noKa3aTejm 

,3,0 Hauajia onbiTa 

Ha 15-h AeHb 
onbiTa 

Ha 30-h AeHb onbiTa 

06iahh (|>oc(j)op, mmojib/ji 

1,98±0,01* 

2,10±0,02* 

2,24±0,1** 

HeopraHHHecKHH (J)oc(J)op, mmojib/ji 

0,71±0,06 

0,75±0,05 

0,79±0,01 

KojiHHecTBO 2,3 - ,3,<pr, mmojib/ji 

1,27±0,08* 

1,34±0,06* 

1,43±0,03** 


IIpHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


3BI CHH3HJiaCB £0 3,48±0,19 mmojib/h.ji, 
a mejiOHHoii pe3epB noBbicHjica ao 
47,18±0,70 06. % C0 2 (Ta6ji. 7) 

Ilocjie 3aBepmeHH^ om>iTa OTMe- 
najiacB HOpMajiH3aijH5i ypOBHii D- h A 
BHTaMHHHOrO o 6 mCHOB, ypOBeHb JIH- 


KOCTHyK) TKaHB b BHAe kocthbix njia- 
CTHHOK pa3JIHHHOH TOJimHHBI (pHC. 3 a). 
KoCTHBie njiaCTHHKH o6pa30BBIBaJIH 
M03roByio iiojioctb pe6ep rjik koctho- 
M03roBoro KpOBeTBOpemni. Kocthbih 
M03r co^ep)Kaji onarH mhcjiohahoto 


Koppeici^HH OTMenajiocB pacniHpeHHe Bcex 
30H xpfliija b ero AHCTajiBHOH Hacra (pnc. 
4a). B Hapy>KHOH 30He cycTaBHoro xpama, 
Ha AOJIIO KOTOpyiO npHXOAHJIOCB OKOJIO 

1/5 ee TOJimHHBI, HaOjiio^ajiocB OojiBinoe 

KOJIHHeCTBO XOHJIpo6jiaCTOB B COCT05IHHH 


TaSjiHpa 7 

^HHaMHKa Ohoxhmhhcckhx noKa3aTejieii KpoBH y nopocHT npH komiuickchoh (|)ap>iaKOKoppek'iuni HapyuieHHH BHTa- 

MHHHO-MHHepajibHoro oSMeHa 


noKa3arejiH 

fl,o Hanajia onBiTa 

Ha 15 -h aohb onbiTa 

Ha 30 -h ashb onbiTa 

AKT.meji. 4>oc(J)aTa3Bi, mojib/h.ji 

5,80±0,15 

3,64±0,19** 

3,48±0,19** 

m,ejiOHHOH pe3epB, 06. % C0 9 

42,8±0,74 

45,25±0,80* 

47,18±0,70* 


npHMenaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


MOHHOH KHCJIOTBI COCTaBJIHJI 2,71±0,03 
mkt/ji, a co#ep)KaHHe BHTaMHHa A co- 
CTaBjBuio 2,42±0,02 mkt/ji (Ta6ji. 8). 

B pe3yjiBTaTe npOBeAemni thcto- 
jiorHHecKHx HccjieAOBaHHH nocjie KOM- 
njieKCHOH (JiapMaKOKOppeKIJHH Obijio 
ycTaHOBjieHO, hto noA HaAKOCTmmeH 
pe6pa pa3BHBajicn cjioh xpimjeBOH TKa- 

HH, KOTOpBIH AH(})(})epeHAHpOBaJIC5I B 


KpoBeTBOpeHHH (pnc. 36). Ha6jno^ajiacB 

aKTHBH3aiI,HH KO CTHOM03TOBOTO KpOBCT- 
BOpeHHe B KOHH,eBBIX OT^eJiaX nOJIOCTH 
pe6ep, npH 3tom HaOjiio^ajiHCB Bee CTa- 
Ahh reMono33a c cahhhhhbimh MeraKa- 
pHOI^HTaMH (pHC. 3 b). 

npH THCTOJIOTHHeCKOM HCCJie^OBaHHH 
cycTaBHBix xpamen Oe^peHHoii kocth y 
nopocHT nocjie KOMnjieKCHOH (JjapMaKO- 


aKTHBHOTO MHT03a (pHC. 46). 06 3TOM CBH- 
^eTejiBCTBOBajiH neTioie (jjnrypBi MHT03a b 
KjieTKe h noBBimeHHoe coAep)KaHHe ^HK 
b 5i Ape. Taioxe OTMenajiacB 3HanHTejiBHa5i 
BBipa>KeHHO CTB npH3HaKOB HHTepCTH- 
AHajiBHoro pocTa xp5iHia 6jiaroAap5i co- 
XpaHeHHIO MHTOTHHeCKOH aKTHBHO CTH 
b KjieTKax H3oreHHBix rpynn, coAepjKa- 
mHX AO II5ITH - BOCBMH XOHApo6jiaCTOB C 


TaSjiHpa 8 

^HHaMHKa D- h A- BHTaMHHHoro o 6 MeHa y nopocHT npn KOMnjieKCHOH (|)apMaKOKoppeKUHH HapyuieHHH 

BHTaMHHHO-MHHepajibHoro o6MeHa 


noKa3aTejiH 

J\o Hanajia onbiTa 

Ha 15 -h aohb onbiTa 

Ha 30 -h ashb onbiTa 

JlHMOHHaH KHCJIOTa, mkt/ji 

1,57±0,01 

2,1±0,02* 

2,71±0,03** 

BHTaMHH A, mkt/ji 

1,68±0,03 

2,0±0,01* 

2,42±0,02** 
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IIpHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 
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Phc. 3. CrpyKiypHaH opraHH3au,nsi pe6pa y nopocHT nocjie komiuickchoh (JjapMaKOKoppeKijHH HapyiuemiH 
BHTaMHHHO-MHHepajibHoro o6MeHa: a) ctchksi pe6pa h npiuieiaiomiie k nen OKpyacaiomHe tksihh, OKp. reM.-303HH., ye. 
ok. 7, 06. 10; 6) onarn MHejiOH^Horo KpoeeTBopeHHH b kocthom M 03re pe6pa, OKp. reM.-303HH., yB. ok. 7, 06. 40 ; 
b) Ancj)c|)cpeHmiamia (|)opMemibi\ 3jieMeHTOB kpobh b nojiocTH pe6pa, OKp. reM.-303HH., yB. ok. 7, 06. 40. 





Phc. 4. CTpyKTypHaa opraHH3au,HH OeapeHHoii kocth y nopocHT nocjie KOMnjieKCHoii (jjapMaKOKoppeKijHH HapymeHHH 
BHTaMHHHO-MHHepajibHoro oOMeHa: a) pacumpeHne 30Hbi xoHapoOjiacTOB b ^HCTajibHoii nacTH OeapeHHoii kocth, OKp. 
reM.-303HH., yB. ok. 7, 06. 10; 6 ) mhohccctbo xoH^poOjiacTOB b coctohhhh MHT 03a, OKp. reM.-303HH., yB. ok. 7, 06. 40 ; b) 
pacuinpeHne cpeAHeii 30Hbi cycTaBHoro xpnipa, OKp. reM.-303HH., yB. ok. 7, 06. 40. 


KpynHtiMH, o6orameHHtiMH JSPK n^pa- 
mh. OopMHpyiomHeca b pe3yjiBTaTe 3 thx 

npOI^eCCOB HaCBimeHHBie KJieTOHHBIMH 
3 jieMeHTaMH kojiohhh pe 3 KO pacniHp 5 uiH 
cpe^HiOK) 30 Hy cycTaBHoro xpama (pnc. 
4b). 

BbiBOAKi: P e 3yjiBT btbi npOBe^eHHBix 
6HOXHMHHeCKHX HCCJie^OBaHHH KpOBH H 
THCTOJIOrHHeCKHX HCCJie/JOBaHHH KOCT- 
HOH H XpflHjeBOH TKaHeil n03BOJHHOT yT- 
Bep)K^aTB o bbicokoh TepaneBTHnecKOH 
3(J)(J)eKTHBHOCTH CXCMBI KOMIIJieKCHOH 
(JmpMaicoppeKijHH HapymeHHH BHTaMHH- 
HO-MHHepajiBHoro o6MeHa y nopocjrr c 
HCnOJIB30BaHHeM 6eHTOHHTOBOH EJIHHBI 
h nojiHBHTaMHHHoro npenapaTa b co- 
neTaHHH c HMMyHOKoppempyiomHM 
Cpe^CTBOM CnOCOGCTBOBaJIO aKTHBHOMy 
pOCTy H 4)OpMHpOBaHHK) pa3BHTOH Xpfl- 
meBOH H KOCTHOH TKaHH, HOpMaJIH3aiJHH 
o6mchhbix npoijeccoB b opraHH3Me Ha 
({)OHe HMMyHOKOppeKH,HH, HTO n03BOJIH- 
JIO nOBBICHTB TepaneBTHHeCKHH 3(J)({)eKT 
3THOTpOnHBIX Cpe/JCTB. 
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Hondpn 2011 r. b )KeHeBe 3aBep- 
rneHBi neperoBOpbi no npneoe/pi- 
HeHHio Pocchhckoh Oe/jepaipni k Bce- 
MHpHofi TOproBofi opraHH3aifnn (BTO). 

BcTynneHne Pocchh b BTO TpedyeT 
noBbimeHHa xomcypeHToenocodHOCTH 
OTenecTBeHHoro npOH3BO#CTBa, b t.h. h 
cejibCKOxo3^HCTBeHHoro. B HacTonnjee 
BpeMfl cymecTByeT BeponTHOCTB npe- 
BpanjeHnn mhothx arpapHO-HH^ycTpn- 
aJIBHBIX perHOHOB B 30HBI 3XOHOMHHe- 
CKOTO de^CTBHa, B CB5I3H c HH3XOH KOH- 
KypeHToenoeodHOCTB OTenecTBeHHOH 
npo^yKifHH no cpaBHeHmo c ^emeBbiM 
arpapHbiM HMnopTOM, b ejie^CTBnn nero 
TpedyeTcn MO/jepHH3aijHH eoipiajn>HO- 
3K0H0MHHeCK0H CTpyKTypBI cenbcxoro 
xo3^ncTBa pernoHa. CymecTByiOT rbg 
HaynHbie xoHifenifnn, b eooTBeTCTBHH 
c KOTOpbIMH BBI^eJI^IOTCa OCHOBHBie 
CTpaTernn arpapHon nonnTHKH. IlepBan 
- pbiHOHHO-jindepajiBHafi CTparernn, b 
paMKaX KOTOpOH pa3BHTHe OJI5XHO H£TH 
no nyTH odeeneneHnn MHHHManBHbix 
noTpedHOCTen Hacenemin n npon3BO^n- 
Tenen npo/jyxTOB nnTaHnn nepe3 opneH- 
TaifHIO Ha MeJIKHX TOBapOnpOH3BO£HTe- 
nen, padoTaionfHx Ha noKajiBHtie pbiH- 
KH, OCymeCTBJDIIOmHX npOH3BO£CTBO 
c npHMeHeHHeM HH3KOKanHTanoeMKHx 
TeXHOJIOrHH. O^HaKO flOMHHHpOBaHHe 
MenKOTOBapHoro npon3BO£CTBa, no 
MHeHHio onnoHeHTOB, npHBe^eT k ce- 
pbe3HOH 3aBHCHMOCTH HaifHOHaJIBHOrO 
npo/fOBOJiBCTBeHHoro pbiHKa no 3Hann- 
MBIM BH^aM npO^yKTOB OT HMnOpTepOB, 
xot n k HacToaiijeMy BpeMeHn 60% cenb- 
X03np0AyKIfHH npOH3BO£HTCn HMCHHO B 
paMKax Manoro arponpe^npHHHMaTejib- 
CTBa, n Poeenn H3 KpynHenmero b Mnpe 
HMnopTepa 3epHa CTaHOBHTcn Bee donee 
3HaHHMbiM ero 3KcnopTepOM. 

BTOpbiM BapnaHTOM CTpyxTypHon 
arpo CTpaTernn nBjineTcn nojinraxa 
noA^epncKH Bcex eejn>xo3TOBaponpo- 
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H3BO^HTejien npn npenMymecTBeHHOM 
pa3BHTHH KpynHOrO npOH3BO^CTBa, 
ero ceneKTHBHOH roeyAapCTBeHHon 
nOA^ep5KKH MHOrOOdpa3HBIMH 3KOHO- 
MHHeCKHMH, a^MHHHCTpaTHBHBIMH H 
HHCTHTyifHOHaJIbHBIMH MexaHH3MaMH. 
B pe3ym>TaTe peajiH3aifHH Taxon CTpa- 
Ternn BoecTaHOBHTcn ifenocTHOCTb n 
padoToenoeodHOCTB arpapHon eijfepbi, 
npo^OBOJibCTBeHHan de3onacHOCTt npn 
pocTe noTpedneHnn npo^yxTOB nnra- 
Hun n noBbimeHHH ^oxo^ob h 3amrro- 
cth cejibCKoro HaceneHnn. OpneHTHpOM 
(jiopMHpOBaHHn odueMOB rocno^epncKH 
BBiCTynaiOT xax noTeHifnantHBie B03- 
mo}khocth xa5x#oro pernoHa, onpe^e- 
nneMBie no HH/fexcy (j)H3HHeexoro pocTa 
cejiBxo3nponyKUHH n xapaKTepH3yiomH- 
een BBICOKHMH nOKa3aTeJMMH HHHOBa- 
LfHOHHOrO 3KOHOMHHeCKOrO pOCTa, Tax H 
xaHecTBeHHan oijeHxa xa>x^oro pernoHa 

C n03HU,HH (JiHHaHCOBOH yCTOHHHBOCTH 
[!]• 

O^Haxo Handonee onTHMajn>m>iM 
BapnaHTOM nBjineTcn BbipadoTxa CTpa- 
Ternn, ocHOBaHHon Ha xoMnpOMncee 
Mencny othmh ajiBTepHaTHBHBiMH CTpa- 
TernnMH, xoTOpan dy^eT odecneHHBart 
rapMOHH3aifmo HHTepeeoB nacTHBix, 
XOpnOpaTHBHBIX H odllfeCTBeHHBIX HH- 
TepeeoB Ha ochobc C03#aHHn yejiOBnn 
AJin paBHonpaBHoro (JumaHCOBO ycTon- 
HHBOrO (^yHXIfHOHHpOBaHHn pa3JIHHHF>IX 
(jiopM arpoxo3nncTBOBaHH5i b bbicoxo 
xoHxypeHTHon ptiHOHHOH epe^e. 

O^Haxo, enenyeT otmcthtb, hto b 
eoBpeMeHHbix ycnoBHnx MexaHH3Mbi 
pbiHxa He b eocTonHHH odeeneHHTB pe- 
meHne 3anan M0^epHH3aifnn eenbcxoro 
xo3nncTBa, b ejieACTBne nero Heodxo^n- 
mo B03#encTBHe pernoHajiBHbix opraHOB 
BJiaCTH, HCnOJIB3yiOmHX XaX 3XOHOMHHC- 
exne HHCTpyMeHTbi, Tax n a^MHHHCTpa- 
THBHBie pbinarn [3]. 

YnpaBjieHHe cjiojxhbim MexaHH3- 


mom B3anMO^encTBHn orpOMHoro nnejia 
eydnexTOB arpapHon sxohomhxh pe- 
rnoHa - npon3BO^,HTejien npo^yxifun, 
epe^CTB npOH3BOACTBa, edtiTOBBix areH- 
tob, nepepadoTHHxoB cbiptn, npo^aBifOB 
n noxynaTenen npe^nonaraeT rapMOHH- 
3aifHK) HX 3XOHOMHHeCXHX HHTepeCOB 
nepe3 MexaHH3M aHTnxpH3HCHon arpap- 
hoh nojiHTHxn, npeAycMaTpHBaionfeH: 

• CTHMyjIHpOBaHHe yCTOHHHBBIX 
B3anMOCB5i3eH Mejx^y ynacTHuxaMn 
arpapHoro pbrnxa n odeeneneHne Ha 
3 toh ocHOBe CTadnjiH3aifHH arponpOH3- 
BO^CTBa; 

• pa3BHTHe npOH3BO^CTBeHHOH H 
eoifnajiBHon HH(J)pacTpyxTypi>i arpap- 
hoh eiJfepBi xax epe^CTBa ycTonunBoro 
pa3BHTnn OTpaenen; 

• 3amnry pernoHajiBHBix npon3- 
BOAHTenen (b t.h. nepe3 npe(J)epeHifHH 
npn paenpe^eneHnn dio/pxeTHBix 3axa- 
30 b); 

• noA^epncaHne aoxo^ob cem>- 

CX0X035IHCTBeHHBIX npOH3BOAHTeJieH H 

padoTHHxoB ^pyrnx OTpaenen arpapHon 

3XOHOMHXH; 

• odecneneHne npo^OBOJibCTBeH- 
hoh de3onacHOCTH pernoHa; 

• HanoroBoe CTHMynnpOBaHne pa3- 
bhtfw npOH3BoncTBeHHofi, noTpednTejiB- 
cxoh, CHad5xeHHecxon, edbiTOBon n ^p. xo- 
onepaifHH b uennx yxpynHeHnn cyduexTOB 
arpapHoro ptmxa jjjm xoMneHcaifnn He- 
raTHBHBix 3(j)(j)exTOB BCTynneHnn b BTO. 

CTpaTernn HHCTHTyifHOHanBHon 
MO^epHH3aifHH arpapHon e^epbi pern- 
OHa BxmoHaeT b eedn oxoHOMHHeexyio 
no^cncTeMy, a Tax>xe mnpoxnn cnexTp 
HesxoHOMHHeexnx nepeMeHHBix, bxjiio- 
nan (J)opMajn>HBie n HeijiopMajiBHBie 
HHCTHTyTBI, XyjIBTypy H BCK) CHCTeMy 
ifeHHOCTen, de3 xoTOpon nojmoifeHHoe 
pa3BHTHe HeB03M05XH0. HHCTHTyifHOHa- 
JIH3M B nepeOCMBICJieHHH BHyTpeHHHX 
H BHemHHX (JfaXTOpOB 3XOHOMHHeCXOrO 



pa3BHTH5i no3BOJi5ieT nepeiiTH Ha cue- 
^yion^HH 3Tan b H3yneHHH hctohhhxob 
3KOHOMHHeCKOrO pa3BHTHU, OTpa5XaiO- 
HJHX HHHOBai^HOHHyiO 3KOHOMHKy. B 
3TOH CBU3H BBI^eUUeTCU ^OMHHaHTa HH- 
CTHTyi^HOHaJIBHBIX H3MCHeHHH, BXUIOHa- 
lOHJHX B03HHKH0BeHHe H^eH, ee HHCTH- 
Tyi^HOHaJIBHOK) 4)OpMaJIH3ai^HIO H Mac- 
coBoe HcnojiB30BaHHe HOBoro npaBHjia 
BCeMH 3KOHOMHHeCKHMH CySbeXTaMH, H 
npH3HaeTC« B03£eHCTBHe 3BOUIOipiOHH- 
pOBaHHii h HHCTHTyi^HOHajiBHoro npoex- 
THpoBaHH^ Ha MO#epHH3aijHK> arpapHOH 
c(J)epBi. 

34)$eKTHBHOCTB (jtyHXIJHOHHpOBa- 
hhu HHCTHTyTOB onpe^enueTCu HX xo- 
JIHHeCTBeHHBIMH (MaCCOBOCTB HOBBIX 
HHCTHTyi^HOHajiBHBix npaKTHic), xane- 
CTBeHHBiMH napaMeTpaMH (cnoco6 hh- 
CTHTyu,HOHajiBHBix npeo6pa30BaHHii) H 
BjiH^HneM npe/jmecTByiomeH TpaexTO- 
pHH pa3BHTHH. IlpH 3TOM HaH 60 JIBHIHMH 
pa3pemaiOHiHMH choco6hoctumh rjisl 
060 CH 0 BaHHU CTpaTerHH MO^epHH3ai^HH 
HHCTHTyTOB arpapHOH c(j)epBi o6jia^aeT 
MeTOAOJiorna TeopHH 3kohomhhc ckoto 
pa3BHTHa (Developments economics). 
B ycnoBHflx MO^epHH3ai^HH HenpepBiB- 
hbih xapaKTep sxoHOMHnecxoro pa3BH- 
TH U TpaHC({)OpMHpyeTC^ B H,HKJIHHeCKHH, 
OTpa5KaeMBIH «flJIHHHBIMH BOJIHaMH» B 
3KOHOMHKe xax CMeHaiOH^HMH #pyr Apy- 
ra TexHOJiorHHecKHMH yxua^aMH [2]. 

B paMKaX HHCTHTyi^HOHaJIBHOrO 
npoeKTHpoBaHH^ xax BaucHoro sneMeHTa 
MexaHH3Ma MO#epHH3aiJHH BBI^eHUIOTCU 
cy6bexTBi (roey^apCTBeHHBie opraHBi, 
arponpe^npHHHMaTejiH) h o6bcxtbi hh- 
CTHTyn,HOHajiBHoro npoexTHpOBaHHu 
(OTHOHieHHU eo6CTBeHHOCTH, MeHTaJIH- 

TeT cejiBexoro npe^npHHHMaTejiBCTBa, 
arpapHau nojiHTHxa). K enoeo6aM hh- 
CTHTyH,HOHaJIBHBIX H3MeHeHHH OTHO- 
cutcu cne^yiOH^He: npoexTHpOBaHHe 

HJIH reHepHpOBaHHe HOBBIX HHCTHTy- 
TOB, pexoM6HHaipni hjih MyTHpOBaHHe 
CyH^eCTByiOH^HX HHCTHTyH,HOHaUBHBIX 
(J)opM, HMnopT h TpaHcnuaHTai^Hu 3a- 
HMCTBOBaHHBIX HHCTHTyTOB. CTpyXTypa 
HHCTHTyn,HOHauBHoro npocTpaHCTBa 
arpapHOH houhthxh BxmonaeT 6a30BBie 
(HHCTHTyT eo6CTBeHHOCTH, HHCTHTyT 
6iOA>KeTHBix OTHomeHHH, arpapHOH no- 
UHTHXH, rOCyaapCTBeHHOH BUaCTH, xoo- 
nepaipoi), uoxauBHO-opraHH3aijHOHHBie 
sueMeHTBi (6aHXH, CTpaxoBBie opraHH- 
3ai^HH) H HHCTHTyi^HOHaUBHBIH Mexa- 
HH3M roeyAapCTBeHHoro peryunpOBaHHu 


arpapHOH ctjiepBi, Kax yHHBepcauBHOH 
Mo^euH, OTpa5xaiomeH MHoroo6pa3HBie 
cocTaBuuiOH^He B3aHMOAencTBHu rocy- 
^apCTBa h cyGnexTOB arpapHOH ccj)epBi, 
HcnouB30BaHHe xoTOpoii Ha pernoHauB- 
hom ypOBHe o6ecneHHBaeT yneT perno- 
HauBHOH cneipnjmxH b ynpaBueHHH. 

OpraHH3aH,HOHHO-3XOHOMHHeCXHH 
MexaHH3M MO^epHH3ai^HH HHCTHTyTOB 
arpapHOH ccjiepBi BxmonaeT cue^yiomHe 
ero cocTaBuuioH^He: 

- i^eueopHeHTHpoBaHHBie hhcth- 
TyTBi (nporao3HBie pa3pa6oTXH, nuaHH- 
pOBaHne, HHCTHTyn,HOHauBHoe npoexm- 
pOBaHne, pernoHauBHBie nporpaMMBi, Ha- 
H,HOHauBHBie npoexTBi, rocyuapCTBeHHBie 
nporpaMMBi, TexHHnecxHe pemaMeHTBi, 
arpapHBiH GiouuceT, MexaHH3MBi rocy- 
AapCTBeHHoro peryunpOBaHHu cnpoca 
Ha ceuBCxoxo3UHCTBeHHyio npouyxnHK), 
b t.h. HHTepBeHi^HH, nporpaMMa HpOUO- 
BOUBCTBeHHBIX TaUOHOB, 0C06eHH0 3HaHH- 
MBie b ycuoBHux pa3BHBaiomerocu (j)HHaH- 
COBO-3XOHOMHHeCXOrO XpH3HCa); 

- HHCTHTyTBI MOHHTOpHHra H XOH- 
Tpouu (MOHHTOpHHr 3({)(J)eXTHBHOCTH 
(JjyHxi^HOHHpOBaHHu arpapHOH ccjiepBi, 
npO^OBOUBCTBeHHBIH MOHHTOpHHr, Ha- 
uorooGumxeHHe); 

- HHCTHTyTBI CTa6HUH3aiJHH H 
pa3BHTHu (6iOA>KeTHBie, n,eHOBBie, fle- 
HeUCHO-Xpe^HTHBie, CTpaxoBBie, (j)HHaH- 
coBBie) [4]. 

B ycuoBHux MO^epHH3ai^HH opraHH- 
3ai^HOHHO-3XOHOMHHeCXOrO MexaHH3Ma, 
B03HHXaeT Heo6xO^HMOCTB 3XOHOMH- 

necxoro CTHMyuHpOBaHHu cy6BexTOB 
arpapHoro pBiHxa, a Tax>xe CTHMyuHpo- 
BaHHe X HCn0UB30BaHHK> HHHOBai^HH. 
B paMXaX HHCTHTyH,HOHaUBHOH MO^ep- 
HH3ai],HH B03HHXaeT Heo6xOAHMOCTB 
H3yneHHu, pa3pa6oTXH h peauH3aipiH 
CHCTeMBI Mep H MexaHH3MOB nOA^epUC- 
xh xoHxypeHTOcnoco6HOCTH arpapHoro 
npOH3BO^CTBa PoCCHH. 

Bo3mo)xhoctb peauH3ai^HH CTpaTe- 
rHH HHCTHTyi^HOHaUBHOH MO^epHH3a- 
h,hh arpapHOH ccj)epBi o6ecneHHBaiOT 
cue^yiomHe o6bcxthbhbic (j)axTopHBie 

yCUOBHU: AOCTH5XeHHe I^eUOCTHOCTH 

HHCTHTyi^HOHaUBHO-npaBOBBIX OCHOB 
arpoc(j)epBi; (J)opMHpOBaHHe arpapHBix 
pBIHXOB H pBIHOHHOH HH(J)paCTpyXTy- 
pBi, TapreTHpOBaHne hh^uui^hh, noBBi- 
meHHe xo3(J)(J)Hi^HeHTa MOHeTH3au,HH 
BBn, CHH5xeHHe HauoroBoro 6peMeHH, 
HaxonueHHe OTenecTBeHHoro npOMBim- 
ueHHoro h (J)HHaHCOBoro xanHTaua, 
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noBBimeHHe xanecTBa HeuoBenecxoro 
xanHTaua, (})0pMHp0BaHHe pbihohhoh 
MeHTaUBHOCTH H npCAnpHHHMaTCUBCXOH 
axTHBHO cth HaceueHHu, a Taxuce axTHB- 
Hoe BxuioneHHe Pocchh b ruo6auH3Hpy- 
lomeecu MHpoBoe xo3uhctbo. 

B coBpeMeHHBix ycuoBHux Heo6- 
XO^HMO C03^aHHe e^HHOH XOHI^em^HH 
CHCTeMHoro peryunpOBaHHu sxohomh- 
necxoro pa3BHTHu, xoTOpau noMmxeT 
yBU3aTB TeopHH 3XOHOMHHeCXOrO pa3- 
BHTHU C CymeCTByiOHIHMH MOUCUUMH 
perHOHauBHOH ^hhbmhxh, a Taxuce pa3- 
pa6oTaTB HHCTHTyi^HOHauBHBiii Mexa- 
HH3M rocy^apCTBeHHoro peryunpOBaHHu 
arpapHOH c(j)epBi, xax yHHBepcauBHOH 
Mo^eun, OTpa)xaiomeH MHoroo6pa3HBie 
cocTaBuuiomHe B3aHMO^eiicTBHu rocy- 
^apCTBa h cyGnexTOB arpapHOH ctjiepBi. 

B MHpOBOH npaXTHXe cuouchuhcb 
cueuyiomHe mctouhhccxhc nouxouBi x 
(})OpMHpOBaHHIO arpapHOH nOUHTHXH: 
mctoa aHauoroB, mcto^ (JiopMHpoBaHHu 
CHCTeMBi CTaH^apTHBix noxa3aTeueii, 
npOUyXTOBBIH nouxou, MeTOU «3XOHOMH- 
necxoro uupa». CpaBHHTeuBHBiii aHauH3 
3thx nouxouoB noxa3au orpaHHneH- 
hoctb peauH30BaHHoro Ha 
hom ypOBHe npo^yKTOBoro no^xo^a x 
BBi6opy ee npHOpHTeTOB, npaxTHnecxH 
BonuomeHHoro b mecTH npo^yKTOBBix 
neueBBix (fieuepauBHBK nporpaMMax, 
Tax xax auropHTM onpeueueHHu npn- 
opHTeTOB arpapHOH houhthxh He bxuio- 
naeT BBipa6oTxy ({)0pMauH30BaHHBix 
npaBHu h Mep auu o^H03HanHoro bbi6o- 
pa H3 MHoroo6pa3HBix (J)opM no^epucxH 
cenBX03np0H3B0/prreneH Han6ouee 3$- 
(J)exTHBHoro BapnaHTa. B cbu3h c 3thm 
npHOpHTeTHBiM npH3HaHa nouHTHxa 
CTa6HUH3ai^HH floxo^OB, HanpaBueHHau 
Ha CHHuceHHe MOxrouoBBix (J)uyxTyanHH 
^oxo^ob ceuBX03np0H3B0AHTeneH, xax 
6ouee 3(j)(j)exTHBHau no cpaBHemno c 
nouHTHxoii napHTeTa, o6ecneHHBaiomeH 
6ouee 34)4)exTHBHyio auuoxai^mo pe- 
cypcoB Ha ocHOBe no^epucaHHu ^ouro- 
BpeMeHHBix paBHOBecHBix i^eH h ycxo- 
puiomeii nepeMemeroie pecypcoB H3 
ceuBexoro xo3UHCTBa b upyrne OTpacuH 
3XOHOMHXH [5]. 

Hcxo^hoh ochoboh arpapHOH pe- 
(J)opMBi nepBOHanauBHO paccMaTpHBa- 
UaCB COI^HaUBHO-3XOHOMHHeCXaU pexoH- 
CTpyximu 6a3HpyiOHierocu Ha xpynHOM 
MamHHHOM npOH3BO^CTBe COBpeMeHHO- 
ro ceuBexoro xo3UHCTBa b eoBOxynHOCTB 
MeUXOTOBapHBIX HH^HBH^yaUBHO-naCT- 
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HBIX (j)epM C HX OrpaHHHeHHBIM HaCTHOH 
C 06 CTBeHH 0 CTBK) Ha 3 CMJIK) noTempia- 
JIOM. npH 3 TOM Cneipi(j)HIJHpOBaHHBie H 
3 amnmeHHBie npaBa coOctbchhocth Ha 
3 eMJHO, CTHMyjIHpyiOH^He 3 (})(j)eXTHBHOe 
HcnojiB 30 BaHHe pecypcoB h emoxaio- 
mne phck h Heonpe^ejieHHOCTB hbjui- 
lOTCH OJJHHM H 3 HMnepaTHBOB MO^ep- 
HH 3 aH,HH HHCTHTyTOB arpapHOH C(J)epBI. 
OrpaHHneHHa M 0 ^epHH 3 ai^HH 6 a 30 Boro 
HHCTHTyTa C 06 CTBeHH 0 CTH xax CHCTe- 
MOo 6 pa 3 yiomero b HHCTmyijHOHajiBHOH 
CTpyKType o 6 ycjiOBjieHBi HeeoBepmeH- 
ctbom npaBOBoro nojin, a^MKHKCTpa- 

THBHBIMH 6apBepaMH B 3TOH o6jiaCTH, 
He^OCTaTOHHO np03paHHBIMH MexaHH3- 
MaMH npe^ocTaBjieHHa h npexpameHHn 
npaB co6cTBeHHOCTH Ha 3eMjno, Hepa3- 
bhtoctbk) 3eMejiBHoro pBiHKa. Cyme- 
CTBeHHBie pa3JIHHH« I^eH CeJIBCK0X03«H- 
CTBeHHBIX 3eMeJIB H ynaCTKOB, OTBO^H- 
MBIX no# 5KHJIHH^HyiO H npOMBIHIJieHHyiO 
3acTpOHKy, /jeTepMHHHpyiOT npe^ejiB- 
Hyio }KecTKOCTB npaBHji OTBO^a 3eMejiB h 
KOHK yp chbix MexaHH3MOB hx nepe^ami 
(np0^a)KH) KOHKpeTHBIM 3aCTpOHH^HKaM 
h npHHATHe aaMHHHCTpaTHBHBix Mep, a 
Taioice BBe^eHHe sxohomhhccxhx pBina- 
TOB, B HaCTHOCTH Hajioroo6ji05xeHmi c 
AH(j)(j)epeHipiaipieH no3eMejiBHoro Ha- 
jiora b 3aBHCHMOCTH ot ijejieBOH HanpaB- 
JieHHOCTH HCn0JIB30BaHH5I 3CMJIH. 3 t 0 
o6ycjiOBjiHBaeT yeji05XHeHHe MexaHH3Ma 
(J)yHKIJHOHHpOBaHHfl 3eMeJIBHOrO pBIH- 
xa b Pocchh, coneTaiomero ^encTBHe 
pBIHOHHBIX CHJI C MHOroaCneKTHOCTBK) 
ero rocyAapCTBeHHoro peryjiHpOBamni, 
i^ejiBio KOTOporo b paMKax CTpaTernn 
MOflepHH3aijHH arpapHOH hojihthkh bbi- 
CTynaeT coxpaHeHHe HaijHOHajiBHoro 
CeJIBCK0X03^HCTBeHH0r0 3eMeJIBHOrO 

4)OH^a [4]. 

^BOHCTBeHHBiH xapaKTep MO^ep- 
HH 3 an,HH Ha Me 3 oypOBHe pocchhcxoh 
3 KOHOMHKH npOUBJHieTCII B TOM, HTO, C 
OflHOH CTOpOHBI, npOHCXO^HT $HHaJIH- 
3 ai^H« pBIHOHHO-TpaHC^OpMai^HOHHBIX 
npeo 6 pa 30 BaHHii; a c /jpyron - nepexo# 
OT HH^yCTpHaJIBHOrO THna BOCnpOH 3 - 
BO^CTBa K HHHOBai^HOHHOMy, T.e. H 3 - 
MeHeHHe CO£ep 5 XaHHJI 3 XOHOMHHeCXHX 
OTHOHieHHH. IIpH COrjiaCOBaHHH n 03 H- 
I^HOHHpOBaHHBIX Ha pa 3 HBIX ypOBHflX 
HHTepeCOB 3 KOHOMHHeCKHX CyOBCXTOB 
peajiH 3 ai^HH CTpaTernn MO^,epHH 3 an,HH 
HHCTHTyTOB arpapHOH ctjjepBi o 6 e- 
cneHHBaeTCH £H(j)(j)epeHiiHpo-BaHHO- 
CTBK) npHMeHaeMBIX HHCTpyMeHTOB 
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rocyAapCTBeHHoro peryjiHpOBaHmi. B 
CHCTeMe rocyAapCTBeHHoro peryjin- 
pOBaHHa arpapHOH ctjjepBi coneTaiOTca 
cjie^yiOH^He sxoHOMHneexHe peryjm- 
TOpBi; I^eHBI, (^HHaHCOBO-KpeAHTHBIX 
HHCTpyMeHTBi, roeynapcTBeHHBie 

HHTepBeHi^HH, nporpaMMBi npo^o- 
BOJIBCTBeHHBIX TaJIOHOB H £p., XOTO- 

pBie Hai^ejieHBi Ha pacninpeHne c6BiTa 
cejiBX03np0AyKi^HH Ha BHyTpeHHeM 
pBiHKe nepe3 noBBimeHne skohomhhc- 
CKOH ^OCTynHOCTH npO^OBOJIBCTBHa H 
4)opMHpOBaHHe roc3axa3a Ha nocTaBKy 
npO^OBOJIBCTBHa; Ha CTHMyjIHpOBaHHe 
OTenecTBCHHoro eejiBX03np0H3B0£CTBa 
h Ha noBBimeHne CTeneHH pemeHHe 
npo6jieM npo^OBOJiBCTBeHHOH 6e3- 
onacHOCTH CTpaHBi, oco6eHHO axTya- 
JIH3HpyiOH;HXCa B CHTyaH,HH KpH3HCa 

2007-2008 rr. Ha MOK^yHapo^HBix 

npO^OBOJIBCTBeHHBIX H (J)HHaHCOBBIX 
pBIHKaX H fleTepMHHHpyiOH^HX pa3- 
pa6oTKy cooTBeTCTByioH^eH Haijno- 
HanBHOH ^OKTpHHBi. 3 th peryjnrropBi 
nepMaHeHTHO 3BOJIIOIJHOHHpyK)T KaK 
BCJieACTBHe caMOperyjiHpyiomHxca 
TpaHCtjjopMaijHH, Tax h ijejieHanpaB- 
jieHHBix ynpaBjieHnecKHx bo3^,chctbhh 
rocy^apCTBa (skohomhhcckhx, coijh- 

aJIBHBIX H 3KOJIOrHHeCKHX). 

Ba)KHOH cocTaBji^noH^eH opraHH3a- 
H,HOHHO-3KOHOMHHeCKOrO MexaHH3Ma 
4)OpMHpOBaHH^ MOAepHH3ai^HOHHBIX 
CTpaTernn pa3BHTHn Ha Me3oypOB- 
He ^BjiaeTca (jmHaHCOBan CTpaTermi 
cejiBX03npeAnpH^THa. HcnojiB30BaHHe 
MaTpHI^BI OH,eHKH (j)HHaHCOBOH CTpa- 
TerHH no3BOJiaeT cnporH03HpOBaTB 
«KpHTHHecKHH nyTB» npeflnpmrra;! 
Ha 6jiH)KaHHiHe ro^Bi, HaMeTHTB #o- 
nycTHMBie npe^ejiBi pnexa, bbiubhtb 
nopor B03M05KH0CTen npe^npmiTH;! H 
onpe^ejiHTB HanpaBjieHHOCTB rocy^ap- 
CTBeHHOH noflflep 5 KKH. LJejiecoo6pa3- 
hbih o6bcm nocy6BeKTHOH rocyaap- 
CTBeHHOH no^ep5KKH Ha Me3oypOBHe 
onpe^eneH c noMon^Bio KOppejiai^HOH- 
hoh Mo^ejiH, KOJiHHecTBeHHO xapaxTe- 

pH3yiOH;eH 3aBHCHMOCTB H3MCHCHHH 

o6bcmob cejiBX03np0H3B0ACTBa (npo- 
^yxi^HH pacTeHHeBO^CTBa h jkhbotho- 
BO^CTBa) B X033HCTBaX BCeX KaTerOpHH 
no cyOneKTaM PO ot ^HHaMHKH o6b- 
eMOB npOH3BO£CTBa COOTBeTCTBeHHO 
B CeJIBX03npe^npH«THaX„ X03^HCTBaX 
HaceueHHA h (|)epMepCKHx xo3^HCTBax, 

H3MepaeMOH Cpe^HerOflOBBIM BBIpOB- 
HeHHBIM pOCTOM (CHH^eHHeM) npOH3- 


BO^CTBa no xaTeropH^M xo3«hctb (b 
npoijeHTax ot ypOBHa 1995 r.). Apy- 
roH, He MeHee bb^hoh cocTaBjiaioH^eH 
OpraHH3aH|HOHHO-3KOHOMHHe CKoro 
MexaHH3Ma HHCTHTyn,HOHaJIBHOH MO- 
AepHH3ai^HH arpapHOH c(|)epBi ^bji^- 
eTCfl 3^)^)eKTHBHoe CTpaTernnecKoe 
njiaHHpOBaHHe b ccjibckom xo3ancTBe, 
BKjHonaiOH^ee CTpaxoBaHne ccjibckoxo- 

35fflCTBeHHBIX pHCKOB H TCXHOJIOrHK) 
nporH03HpOBaHH« CTpaTernn pa3BH- 
th a - TexHOJiormo OopcaiiTa. Hhtc- 
rpai^na pa3JiHHHBix KOHH,enu,HH CTpa- 
TernnecKoro ynpaBjieHHH noBBimaeT 

3^3(j)CKTHBHOCTB KOOpAHHai^HH nOBe- 
AeHHa CeJIBX03T0Bap0np0H3B0AHTeJieH 
B yCJIOBHflX KpH3HCa. O^HOH H3 pa3- 
HOBH^HOCTeil ({)OpCaHT-TeXHOJIOrHH 
^BjiaeTca ^opoiKHaa xapTa (road map) 
HHHOBau,HOHHoro pa3BHTHa arpapHOH 
c(})epBi Kax HHCTpyMeHT onpeAejieHHH 
nepcnexTHBHBix HanpaBjieHHH pa3- 
BHTH^ TeXHOJIOrHH H ({)OpMHpOBaHHa 

HHHOBau,HOHHOH i^enoHXH «Hayxa 
— > arpapHaa c4)epa — > pBmox», b 
paMxax xoTOporo npOHCxo^HT BBidop 
i^eneHanpaBjieHHBix ^chctbhh. B xa- 
necTBe npHOpHTeTHBix HanpaBjieHHH 
xapTBi BBiCTynaiOT: pacmHpeHHe cjioa 
HHHOBau,HOHHBix arponpe^npH^THH; 
co3^aHHe e^HHBix pernoHajiBHBix hh- 
4)OpMai^HOHHO-XOHCyjIBTai^HOHHBIX 
cncTeM, odecnenHBaiOH^Hx ocBoeHne 
HHHOBau,HH padoTHHxaMH cejiBcxoro 
xo3HHCTBa; HAeHTH(J)Hxai;Ha nepcnex- 
THBHBix HanpaBjieHHH pa3BHTHn arpap- 
HOH Hayxn; pamxnpOBaHHe h h ot6op 
3xoHOMHneexHx cydnexTOB, OCymeCT- 
BjimomHx peajiH3ai^Hio nnoHepHBix 
npoexTOB npOH3BO^CTBeHHoro ocbo- 
eHHa HHHOBai^HH; eo3flaHHe roey^ap- 
CTBeHHoii xopnopai^HH Ha npHHipinax 
rocyAapCTBeHHO-nacTHoro napTHep- 
CTBa; a Tax>xe oeymecTBjieHHe HHHOBa- 
H,HOHHBIX np0rH030B npOH3BO£CTBeH- 
Horo OCBOeHH^ HayHHO-TeXHHHeCXHX 
^0CTH5xeHHH b OTpacjinx cejiBcxoro 
xo3HHCTBa Ha xpaTxo-, epe^He- h ^oji- 
roepOHHyio (Ha ocHOBe TexHOJiorHH 
OopeaiiTa) nepenexTHBy [6]. 

PaCHIHpeHHOe BOCnpOH3BO^CTBO 
noTeHi^najia arpapHOH e(j)epBi pernoHa 
odeeneHHBaeTCn 3(J)({)exTHBHBiM $yHx- 
ipioHHpoBamieM ee opraHH3au,HOHHO- 
3xoHOMHneexoro MexaHH3Ma xax eo- 
BOxynHOCTH npHHi^HnoB opraHH3an,HH 
arponpOH3BO£CTBa, MO^ejieH h HHCTpy- 
MeHTOB, Ba5XHeilHIHMH COCTaBJHIIOmH- 
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MH KOTOpOrO BBICTynaiOT MOHHTOpHHr 
COCTOHHH 5 I BOCnpOH 3 BOACTBeHHBIX npO- 
ijeeeoB; CHCTeMa njiaHHpOBaHHii, yne- 
Ta h KOHTpojia; MO/jejiH opraHH 3 aii,HH 
npOH 3 BO^CTBeHHOH h ynpaBjieHnecKOH 
CTpyKTyp, a Taoce HHCTpyMeHTBi arpap- 
HOH nOJIHTHKH. IlpH 3 TOM MO#epHH 3 a- 
h,hsi arpapHOH hojihthkh npojiBjnieTCii b 
cne^yiomeM: 

• b H 3 MeHeHHH ee ijejieBoii Ha- 
npaBjieHHOCTH c B 03 p 05 K^eHHa arponpo- 
H 3 BO^CTBa nocne TpaHC(|)opMaipiOHHoro 
ena/ja Ha noBBimeHHe KOHKypeHToeno- 
C06H0CTH B yCJIOBHflX TpaHc^opMai^HH 
Me)K^yHapo^HOH chctcmbi npo^OBOJiB- 
CTBeHHOH 6 e 30 naCH 0 CTH H MHpOBOrO 
3 KOHOMHHeCKOrO KpH 3 HCa; 

• pecTpyKTypH3ai^HH noA#ep5KH- 
BaionzHx HHCTpyMeHTOB peajiH 3 au,HH 
arpapHOH hojihthkh nepe 3 nepexo# ot 
npeHMyniecTBeHHO np^MOH no#flep5K- 
KH npeAJIO^CeHH^ CeJIBCK 0 X 035 IHCTBeH- 
Horo npOH 3 BO^CTBa (cyGcH^HpOBaHHe 
npOH,eHTHOH CTaBKH no Kpe^HTaM, 
KOMneHC au|HH Ha ropK>ne-CMa 30 HHBie 
MaTepnajiBi, MHHepajiBHBie yzjoOpeHHJi, 
npHo 6 peTeHHe tcxhhkh h flp.) k KOCBeH- 
hoh no^ep}KKe cnpoca (nepe 3 npo/jo- 
BOJIBCTBeHHBie TaJIOHBl), n 03 B 0 JI 5 H 0 H;eH 
o^HOBpeMeHHO peniHTB coi^najiBHyio 
npo 6 jieMy 5 KH 3 Heo 6 ecneneHHa Majio- 
HMyn^Hx b ycjiOBHiix pacHiHpjnomerocn 
3 KOHOMHHeCKOrO KpH 3 HCa; 

• 6 ojiee 3(J)$eKTHBHoe HcnojiB30- 
BaHne HHCTpyMeHTOB rocyaapCTBeHHoro 
peryjiHpOBaHHa Ha ochobc oOecnenemni 
CBoeBpeMeHHOCTH rocynapcTBeHHBix 
TOprOBBIX H 3aKynOHHBIX HHTepBeHI^HH, 


npOBeAeHHa to^obbix ayKijHOHOB no 3a- 
Kynxe 3epHa b rocyzjapcTBeHHBie npo^o- 
BOJIBCTBeHHBie (j)OH£BI B TpeTBCM KBap- 
Tane ro#a (b nepno^ y 6 opKH). 

npHOpHTeTHOH MOfleJIBIO MO^ep- 
HH3aH,HH OpraHH3aH,HOHHO-3KOHOMHHe- 
CKOrO MexaHH3Ma HHCTHTyiJHOHaJIBHOH 
MO^epHH3ai;HH arpapHOH c(J)epBi pern- 
OHa nBjineTcn HHTerpai^HOHHaa Mo^ejiB, 
o6ecneHHBaK>man noBBimeHHe Komcy- 
peHTHBix npenMyn^ecTB arpapHOH c(j)e- 
pBi Kpaa h BKjnonaiOHzaa: 

• b paMKax opraHH3au,HH npOH3- 
BO^CTBa - pa3BHTHe r0pH30HTaJIBH0H 
(Koonepai^HH MejiKOTOBapHoro ceKTOpa) 
H BepTHKaJIBHOH HHTerpaiJHH Ha OCHOBe 
6iOA>KeTHO-HajioroBOH roeyaapCTBeH- 
hoh noA^ep5KKH; 

• B paMKax (j)HHaHCOBOH nOJIHTH- 
KH - £OCTH)KeHHe (])HHaHCOBO- 3KOHOMH- 
neCKOH CTa6HJIBHOCTH B yCJIOBHUX KpH- 
3Hca nepe3 jiHKBH^ai^mo HaBeca /jojhob; 

• b ccjjepe chctcmbi njiaHHpoBaHHn 
- o6ecneneHHe noBBiHieHHn ypOBHn cne- 
IJHaJIH3aiJHH CeJIBCK0X03^HCTBeHH0r0 
npOH3BO^CTBa pernoHa; 

• b HHHOBau,HOHHOH c(])epe - Ha- 
JIOrOBOH CTHMyjIHpOBaHHe HHHOBaH,HOH- 
HOH fle^TeJIBHOCTH OK npHOpHTCTHOrO 
MexaHH3Ma BBIXO^a H3 BOCnpOH3BO£- 
CTBeHHOrO KpH3HCa. 

IIocKOJiBKy i^ejiH arpapHOH nojin- 
THKH ^OCTHraiOTC^ C nOMOHJBK) KOM- 
6HHai^HH pa3JIHHHBIX HHCTpyMeHTOB 

peryjinpyiomero bo 3 ^,chctbh^, cjie- 
AOBaTejiBHO, rocy^apCTBO c no 3 HipiH 
ou,eHKH 3 ({)$eKTHBHOCTH h cnpaBe^jiH- 
BOCTH £OJI 5 KHO Onpe^CJIHTB He TOJIBKO 


Heo 6 xOAHMBIH ypOBeHB nOAAep5KKH, HO 
H HCnOJIB3yeMBie npH 3TOM HHCTpyMeH- 
TBi, npHHHMafl BO BHHMaHHe H3^ep5KKH 
npHMeHeHHH pa3JIHHHBIX HHCTpyMeHTOB 
arpapHOH hojihthkh. Skohomkhcckhc 
H 3^ep)KKH arpapHOH hojihthkh ^ejnrrcn 
Ha npuMBie h KOCBeHHBie HC050K>mHe 
H3#ep)KKH, KOTOpBie npHBO£5IT K 06 - 
pa30BaHHK> TaK Ha3BIBaeMBIX MepTBBIX 
noTepB; TpaHcaKijHOHHBie H3^ep)KKH, 
CB«3aHHBie C npHMeHeHHeM HHCTpy- 
MeHTOB rocyzjapcTBeHHoii hojihthkh, 
H KOCBeHHBie a^MHHHCTpaTHBHBie H3- 
Aep}KKH (])HHaHCHpOBaHH5I 6 lO£)KeTHBIX 
paexo^OB, o 6 eenenHBaiomHx TpaHC- 
^epTBi. PeajiH 3 aijH 5 i roey^apCTBeHHoro 
nojiHTHKH noAAep5KKH i^ejieeoo6pa3Ha b 
tom ejiynae, eejin ee bbito^bi npeBBima- 
IOT nOTepH 3KOHOMHHeCKOH S^^GKTHB- 
HOCTH, CB^3aHHOH C 3a^ep}KKOH 3(J)(J)eK- 
THBHoro nepeMemeHHa peeypeoB. IlpH 
3 tom ejieayeT ynHTBiBaTB, hto bbito^bi 
COI^H aJIBHOH CnpaBe^JIHBOCTH npOUB- 
jiaiOTca b KpaTKoepOHHOM nepHo^e, B 
TO BpeMH OK nOTepH 3KOHOMHHeCKOH 
3^)^)eKTHBHOCTH TCCTHpyiOTC^ TOJIBKO 

b AOJirocpOHHOM nepno^e. 3to C03#aeT 
npe^no cbijikh ^jia npOH3BO^CTBa OTene- 
CTBeHHOH arponpo^yKi^HH h o6eenene- 

HHH npO^OBOJIBCTBeHHOH 6e30naCH0CTH 
CTpaHBi, pacniHpeHHa BHyTpeHHero npo- 
^OBOJIBCTBeHHOrO pBIHKa H Ha 3TOH OC- 
HOBe eoKpameHHa HMnopTa 3apy6e)KHOH 
npO^yKI^HH, nOBBIHieHHH KOHKypeHTO- 
enoeo6HOCTH eeJIBCKOrO X03«HCTBa. 
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EaniKHpCKHH roeynapCTBeHHBiH arpapHBin yHHBepcHTeT, PoccHn 

oueHKH KauecTBa CBeKjibi ncnojii>3yK)T pasjiuuHbie (jjopMyjibi. 
B CTaTbe paecMaTpHBaeTCB pa3BHTne cncTeMbi ouchkh xanecTBa xop- 
HennoaoB caxapHon CBeKjibi. 

KjnoneBbie cjioea: caxapHaa CBeKJia, eaxapncTOCTb, TexHOJiorn- 
necKHe xanecTBa, ypo^canHOCTb, Mejiaccoo 6 pa 3 yiomHe BemecTBa, no- 
Tepn caxapa b Mejiacce. 

YnacTHHKH KOHcjrepeHiiHH, HaunoHanbHoro nepBeHCTBa no HayHHoii aHainrmKe 


T exHOJiorHuecKoe xanecTBO caxapHon 
CBeioibi, opneHTHpoBaHHoe Ha penra- 
dejibHoe np0H3B0ACTB0 caxapa, 3aBHCHT 
He tojibko ot ee eaxapHCTOCTH, ho h ot 
npyrnx onpeaenaiomHx xanecTBO npn- 
3HaKOB, KOTOpbie b pa3JiHHHOH Mepe OTpa- 
ncaiOTcn Ha npOMbimneHHOH nepepadoTxe 
CBeKjibi Ha eaxapHBix 3aBonax [4]. 

Tpy^HOCTb npH oijeHxe xanecTBa ea- 
xapHoii CBeKjibi 3axmoHaeTcn rnaBHbiM 
o6pa30M B TOM, HTO B HaCTOJUIjee BpeMJI 
eme He y^aeTcn aHanHTHneexH onpe^e- 
jihtb Bee npH3HaKH, xapaKTepH3yiomHe 
KanecTBO, h npaBHjitHO oijeHHBaTb hx 
BjiH^Hne Ha BameHHiHH xpHTepnii - 
Bbixoji caxapa. 

Il03T0My BMeCTO CTaH^apTHOTO 
xpHTepnn xapaKTepHCTHKH xane- 
CTBa CBeKJIBI HCnOJIB3yiOT pa3JIHHHBie 
(JiopMyjibi KanecTBa. Cne^OBaTenBHO, 
nporH03HpOBaHHe BaraeiiHiHx noxa3a- 
Tejieii Ha ochobc aHanH3a CBeKjibi npefl- 
CTaBnneTcn BnonHe onpaB^aHHbiM. B 
cbh3h e 3 thm b EBpone b 1974 r. 6 bijio 
oiJiHifHajibHO BBe^eHO noHOTHe «eo^ep- 
ncaHne 3KCTparHpyeMoro eaxapa» xax 
KpHTepHH xanecTBa CBeKjibi. Co/fepnca- 
Hne 3xcTparHpyeMoro caxapa cny)XHT 
noxa3aTeneM OTHOCHTenbHoro xanecTBa 
CBexnbi nepe^ ee 3aBO£Cxoii nepepadoT- 
XOH, n03T0My OH He £0JI5XeH n He M05XeT 
3aMeHHTb paeneTbi Bbixo^a caxapa Ha He- 
xoTopbix 3aB0#ax [3]. 

Hn5xe npHBe^eHbi ododmeHHbie pa- 
dOTbl MHOTOHHCJieHHblX aBTOpOB. 3tot 
Marepnan eneflyeT paecMaTpHBaTb, xax 
nonbiTxy Bbipa3HTb xoMnnexcHoe noHn- 
rae «xanecTBO CBexnbi». 
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1803 z. 

AxapA npH3HaeT, hto b OTHomeHHH 
np0H3B0^CTBa caxapa ijenbio CBexno- 
BO^CTBa aojuxHO dbiTb He «nojiyneHHe 
dojibinoro xojiHnecTBa CBexnbi, ... a 
B03£ejibiBamie Taxon CBexnbi, ... xoto- 
pan eo^ep}XHT eaxap b bo3mo)xho donee 
XOHIfeHTpHpOBaHHOM HHCTOM BH#e», 
Tax xax pa3JIHHHbie pa3HOBHflHOCTH CO- 
^ep)xaT «eaxap ... b oneHb pa3HOM xo- 
JIHHeCTBe H B eaMOM pa3HOOdpa3HOM CO- 
OTHOHieHHH C flpyTHMH XOMnOHCHTaMH, 

ocji05XH5nomHMH npOH3BO^CTBO caxapa» 
(eaxap / He e axapa) . 

1857 a. 

Banbxxoijx}) BbipancaeT eo)xaneHHe 
no noBO^y OTcyTCTBHfl ^aHHbix o Bjinn- 
hhh «eojien ... Ha xonnnecTBO nonyneH- 
hoto (j)adpnxaTa». 

1860 a. 

MOHbe BBO^HT BO OpaHIfHH X03(j)- 
(JlHIfneHT 30JIBH0CTH (^OJDI 30JIBI Ha 100 
nacTen caxapa) Ann paeneTa hhctoto 
B bixona eaxapa-cbipua. 

1862 a. 

PaddeTre n rn3exe b KjienHBaHifjie- 
deHe (eeroAHn KWS, Ainidex) bbo^t 
nojiapHMeTp onpeneneHna eaxapn- 
ctocth npn cejiexifnn CBexnbi. 

1864 a. 

IIlTaMMep npe^JiaraeT xo3(j)(j)H- 
ifneHT ZG-nncTOTa npeeeoBaHHoro 
eoxa/1 00 (noxa3aTenb IIlTaMMepa) ajm 
oifeHxn xanecTBa CBexnbi. 

1866 a. 

3oCTMaHH B repMaHHH BBO^HT «X0- 
3(J)(J)HIfHeHTbI 30JIbH0CTH». 

1867 a. 


Banbxxo(j)(j) npH3HaeT, hto ajhi do- 
nee tohhoto onpe^eneHnn xanecTBa CBe- 
xnbi Hy>xHa «nonHan oifeHxa ee xnMnne- 
exoro eocTaBa. 

1871 a. 

IHendnep npennaraeT paceunTbrnaTb 
bbixoa caxapa He no xos^nJiHifHeHTaM 
3onbHOCTH, a nyTeM yMHonceHnn noxa3a- 
Tenn opraHHnecxnx HeeaxapOB Ha 4. 

1881 a. 

JlnnnMaHH ^oxa3biBaeT b onbiTe e 
pa(|)HHHpoBaHHeM, hto «(JiopMynbi pae- 
neTa Bbixo^a OHHiiteHHoro caxapa, npn- 
toahoh #nn Bcex enynaeB, He eymecTBy- 
eT». 

1888 a. 

Tepif ^ QiibR ycTaHaBnHBaeT BnnnHHe 
«cpeAHero a30Ta», T.e. eyMMapHoro a30- 
Ta (a30T denxa+aMHAHbiH+aMMHaHHbin), 
Ha xanecTBO CBexnbi. B 1892 r. Oh 
ynpa3#HneT nnn repMaHHH xo3(f)(f)HHH- 
eHT 3onbHOCTH flji n paeneTa hhctoto 
B bixona caxapa h pexoMeH^yeT bmccto 
3toto yMHoncaTb odntHH NZ Ha 2. IIo 
ero MHeHHio, TaxnM odpa30M mo)xho 
^ odHTben donee npaBHnbHOH oifeHXH 
xonnuecTBa caxapa, ho no^odHbiH «eyM- 
MapHbin enoeod», He BnonHe HaynHO 
odocHOBaHHbiH, nBnneTcn npodneMa- 
THHHblM [2]. 

1 895796 a. 

YcTaHOBHB, hto Hapjfzjy e eaxapH- 
CTOCTbio CBexnbi cne^yeT dpaTb b pae- 
neT BeponTHbin Bbixon caxapa, KypHH 
CTaBHT npodneMy oifeHXH CBexnbi Ha 
npaBHnbHyio ocHOBy h tcm eaMbiM no#- 
xBaTbiBaeT Hfleio, paHee Bbiexa3aHHyio 
fl,ydpyH4)o (1867). Oh TpedyeT «npo- 


bo^htb orjemcy xanecTBa CBeKjiBi no ee 
caxapncTOCTH, a onjiaTy - no xanecTBy 
CBeKjiBi n ctohmocth caxapa». 

1904 a. 

Ah^pjihk bbo^ht noHATne «Bpe^- 
Haa 30Jia». Oh ncnojiB3yeT Bpe^HBin 
a30T rim npe^BapHTejiBHoro pacneTa 
KOJinnecTBa MenaccBi n hhctotbi ry- 
CToro coxa, Tax xax b cooTBeTCTBnn c 
ero nccjie^OBaHHHMH Ha 1 nacTB Bpe#- 
Horo a30Ta b CBexne npnxoAHTca 25-27 
nacTen caxapa b Menacce (noxa3aTejiB 
AH^pjinxa). CoraacHO AHflpjinxy, «xo- 
jinnecTBO Bpe^Hon 30 jibi h Bpe^Horo 
a30Ta Hapjifly c co^epixaHneM caxapa - 
3 to Ha^oxHBie OTnpaBHBie tohxh npn 
oijeHxn xanecTBa cbcxjibi ^jhi npOH3- 
BO^CTBa caxapa». 

1914 a. 

BopH3ex nnnieT nepByio o630pHyio 
CTaTBio o xanecTBe cbcxjibi «Xhmhhc- 
cxne (jjaxropBi ijchhocth cbcxjibi». 

1926 a. 

^e^ex n TepexoB ycTaHaBjinBaiOT, 
hto b «TexHnnecxon Menacce caxap 03 a 
n hohbi HaTpna n xajina Haxo^Tca b 3 x- 
BHMOJiapHBIX XOHI^eHTpai^HaX». 

1928 a. 

KjiaacceH b TepMaHnn paccnnTBiBa- 
eT ^jia MecTHon MenaccBi noxa 3 aTejin 
AH^pJinxa H (JjaXTOpBI 30 JIBH 0 CTH, XOTO- 
pBie BapBHpyiOT b npe^ejiax 88-136 n 73- 
12 b 1 % cooTBeTCTBeHHO no cpaBHeHnio 
C npHHHTBIMH 3 HaneHH 5 IMH 25 n 5. Oh 
npHXOflHT K BBIBO^y, HTO «B HaCTOJffliee 
BpeMa He cymecTByeT MeTo^a, xoTopBiii 
no 3 BOJiHji 6 bi onpe^ejinTB npHro^HOCTB 
cbcxjibi x nepepa 6 oTxe hjih npeflnojio- 
5 XHTejiBHoe xojiHnecTBO o 6 pa 3 yiomeHca 
MejiaccBi». 

1932 a. 

^e^ex h HBaHneHxo othocht a 30 T 
h 30 Jiy x BajxHeiiHiHM npe^CTaBHTeji^M 
pacTBOpHMBix HecaxapOB b CBexjie, xo- 
TOpBie npHro^HBi £jni oijchxh xanecTBa 
cbcxjibi b nepecneTe Ha 100 r caxapa. 
1933/34 a. 

IIlneHniep, Eerrrep h JlHH^Hep Ha 

OCHOBaHHH CBOHX OnBITOB Ha 3 BIBaiOT 
Bpe^HBiii a 30 T b nepecneTe Ha 100 r 
caxapa caMBiM Ha^oxHBiM xpHTepneM 
oi^eHXH npnro^HOCTH cbcxjibi x nepe- 
paOoTxe. 

1936 a. 

BoH^pax ou,eHHBaeT mejionHOCTB 
coxa no co£ep5xaHHio mejionH h aMH/ja 
b CBexjie. 

1939 a. 
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KjiaacceH Heo^HoxpaTHO £Oxa3Braa- 
eT Ha Menacce, nojiyneHHOH b repMamoi 
b ce30HBi 1924-1935 rr., hto b cpe^HeM 
no ro^aM noxa3aTejiH a30Ta h 30jibi #o- 
bojibho xoporno coniacyiOTc;i C BCJIH- 
HHHaMH, yCTaHOBJieHHBIMH AH^pJIHXOM 

(26,15 h 4,95), o/jHaxo b ot^cjibhbix 
cjiynanx no/jBep5xeHBi 3HanHTejiBHBiM 
xojie6aHHHM (ot 21,5 ^o 34,0 h 3,18 - 
6,56 cooTBeTCTBeHHO). no ero mhchhio 

«HH Bpe^HBIH a30T, HH Bpe^HBie COJIH 

(cbcxjibi), ... hh tcm 6ojiee OT^ejiBHBie 
xoMnoHeHTBi HecaxapOB ... He MoryT 
cjiy>xHTB ochobhoh Rim onpejiejieHHa ee 
H,eHHO CTH» . 

KjiaacceH cnHTaeT, hto /jjhi pac- 
neTa caxapa MejiaccBi HMeeT 3HaneHHe 

TOJIBXO HHCTOTa }XH£XHX HJIH TyCTBIX 
COXOB H Ha 3TOH OCHOBe B03M05XHBI 
MaccoBBie HCCJie^OBamm «npn ycjio- 
BHH HaJIHHHa hco6xoahmbix npnOopOB 
H pa3pa60TXH COOTBeTCTByiOmHX Me- 
to^ob aHajiH3a». 

IlIneHraep, Eerrrep h Brnre nBi- 
TaiOTca onpe^ejinTB TexHOJiorHnecxyio 

H, eHHOCTB CBCXJIBI C nOMOmBIO nOBTOp- 
hoh nepepa6oTXH b jia6opaTopHBix Mac- 
niTaOax. 

1943 a. 

BnxjiyHA no#TBep5X£aeT OTxpBiTHe 
^e^exa, cflejiaHHoe b 1927 r. Ha nojiy- 
neHHoii b UlBeijHH Mejiacce. no ycpe#- 
HeHHBIM ^aHHBIM 19 3axo^OB 3a 1935 - 
1937 rr. (n=49) oh ycTaHaBjiHBaeT, hto 
mmojib caxap03Bi/M3XB (K+Na) paBeH 

I, 19±0,07; #jhi BBixo^a 30jibi oh onpe- 
/jejineT BejiHHHHy > 5,13±0,25 (n=51) 
[!]• 

1946 a. 

BnxjiyH^ Haxo^HT b HOpMajiBHOH 
Mejiacce jiKHeifflyio 3aBHCHMOCTB mox- 

Ay HHCJIOM HaCBimeHH^ H COOTHOHieHH- 

eM Hecaxap03Bi h bo#bi (HC/B): y HacbIiy = 
a + a, • q / . Cb5I3b b ijejiOM He 3aBHCHT 

o 1 a hc b 

ot TeMnepaTypBi h £jia HC/B HMeeT 
Cpe^HIOIO BeJIHHHHy >1,5. 

B flajiBHenmeM BaraepOBCXH h ^p. 
HcnojiB3yiOT ypaBHeHHe aji^ oxcnpecc- 
MeTo^a onpe^ejieHHa CTeneHH o6ecca- 
xapHBaHH^ MejiaccBi (Tax Ha3BiBaeMBiii 
«nojiBCXHH TecT»), a BaBpHHei; pacuiH- 
pHT ero 3HaHHMOCTB ^jih HC/B < 1,5, 
BB 3XCnOHeHTHBIH HJieH ypaBHeHHa. 

1949 a. 

BnxjiyH# paccHHTBmaeT caxap Me- 
jiaccBi no co/jep5xaHHio mejionH b CBexjie 
(bo^hbih sxcTpaxT) cjiejiyiomHM o6pa30M: 
Z m (R) = 1 , 1 9-0,342-(K+Na). mejion- 


hocth rycTBix coxob oh nojiynaeT ^obojib- 
ho TecHyio xoppejiaHHK) c xo 3 (Jxj)Hi;HeH- 
tom K+Na/N , CHHTaa ero «e^HHCTBeH- 

HBIM CBOHCTBOM CBCXJIBI, XOTOpOe OXa3BI- 
BaeT omyTHMoe BjiiwHHe Ha mejionHocTB 
rycToro coxa». 

KapojiaH b HpjiaH^HH HaxojiHT, hto 
b Mejiacce c bbicoxhm co^ep5xaHHeM 
xajiBi^na OTHomeHHe mmojib caxap03Bi/ 
Mr At(K+Na+Ca) =1,1 const. 

1954 a. 

fl,jia cpaBHeHM xax HMeiomHxca 
b npo^ajxe copTOB caxapHoii cbcxjibi, 
Tax h pa3JiHHHBix cnocoOoB y^o6pe- 
HHH H o6pa60TXH C TOHXH 3peHHH 
hx BjinaHHa Ha xanecTBO Jlio^exe 
cbo^ht noxa3aTejiH BBixo^a 30 jibi h 
a30Ta b ({)opMyjie «co^ep}xaHHe oxc- 
TparnpyeMoro caxapa»:BZG = ZG - 
(5-30Jia+25 N BpeflH ). onpeAejieHHa 

Bpe^Horo a30Ta (TOHHee aMHHHoro, 
hjih N aM ) npHMeHfleTcn mcto^ CTaHexa 
h naBjiaca. 

flpaxoBcxa h CaH^epa bbo^ht Tax 
Ha 3 BiBaeMBiii MW ^axTOp (xojihhcctbo 
M ejiaccBi Ha 100 xr 6 ejioro caxapa) ajhi 
oi^eHXH xanecTBa cbcxjibi b HCCP: MW 
= M100/W; M = 8 - 30 Jia; 

W =ZG=1,4 - 4- 30 Jia. B 1958 r. 
(jiopMyjia MO^H(J)Hi^HpyeTca 3oMMepOM 
h bboahtc^ b mP ^jia oi^chxh xanecTBa 
cbcxjibi [4]. 

EpayH h 3eppo pa3pa6aTBiBaiOT jia- 
OopaTOpHBin 3xcnpecc-MeTO^ rjik nojiy- 

neHH^ OHHmeHHBIX COXOB H 3 OT^CJIBHBIX 

pacTeHHH cbcxjibi (oxcajiOBaa xncjiOTa 
BMeCTO C0 2 ). 

1955 a. 

Chjihh paccHHTBiBaeT 05 XH^aeMBiii 
bbixoa caxapa no co/jep 5 xaHHio caxapa h 
H ecaxapOB b CBexjie c noMomBio $axTO- 
pa Mejiacco 6 pa 30 Bamni, xoTopBiii xoppe- 
jiHpyeT c co£ep)xaHHeM HaTpna h xajina 
b CBexjie. 

1959 a. 

PoMaH h Ceraji nBiTaiOTca onpe^e- 
jihtb TexHOJiorHnecxyio ijchhoctb CBe- 
XJIBI B OTHOHieHHH BBIXO^a npO^yXI^HH 

nyTeM HacBimeHHa OHHmeHHBix coxob 
(h 3 cbcxjibi, npeAHa3HaneHHOH fljia hc- 
cjie^OBaHHa) caxapo 3 on. 

Kpiorep onpeAejiaeT 3 (J)(J)exTHB- 
Hyio mejiOHHOCTB coxob cbcxjibi no 
EpHHxejiB - Miojuiepy h EpiOHHxe - 
OjiBceHy, pa 3 pa 6 oTaB mcto^ ohhctxh c 

npHMCHCHHeM H3BeCTH H (j)OC(})OpHOH 
XHCJIOTBI. 

1961 a. 
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11-e 3ace^aHHe CITS (Mox^yHa- 
po^Haa TexHHnecKaa xomhcchu no ca- 
xapy) npoxo^HT no TeMe «TexHOJiorHne- 
cxan n,eHHOCTb caxapHon CBeKm>i». 

Kappy3epc n Oji^^hjia npe^CTaBjia- 
K)T jia6opaTopHbin cnoco6 ohhctkh coxa 
(4)oc$aTHpOBaHne, cm. BBirne) n xpHTe- 
pnn £jm onpeAejieHHii xanecTBa cbckjibi 
(nncTOTa coxa n BejinnnHa 3arpn3HeHHn 
=2,5K+3,5Na+10N +6eTanH, Mr/100r 

aM 

caxapa). 

UlHan^ep, OMMepnx, PenHe$ejn>^, 
BajiBTep n KejiBM npe/yiaraiOT (jiopMy- 
ny npe^BapHTejiBHoro pacneTa hhctotbi 
M enaccBi (xo3(J)(J)HaHeHT noji^pH3aann) 
no co£ep)xaHHK) mejionHon cojih h ocTa- 
tohhbix HecaxapOB b rycTOM coxe. 

1963 a. 

ByxoB n BapaHH ncnojiB3yiOT Rim 
pacneTa caxapa b Menacce Hapn^y c 
30JI0H HHBepTHBIH Caxap CBeXJIBi: Zm 
=0,65- 30Jia+l,71-HHB.+l,7. 

AH^epceH n Cmqjx npe/yiaraiOT (jiop- 
Myny npe^BapHTejiBHoro pacneTa 3(j)- 
(J)eXTHBHOCTH HJCJIOHHOCTH OHHmeHHBIX 

coxob: EA=0,58*(K+Na - NJ - 6,8, 
Mr3XB/100 r caxapa. 

1967 a. 

XejieMCxnn ny6jinxyeT nepByio mo- 
Horpa^Hio «TexHOJiorHnecxne CBOHCTBa 
caxapHon CBexjiBi» (MocxBa, 1967, t. I; 
1973, t. II). 

^excTep, Opaxec n CHan^ep pac- 
CHHTBiBaiOT BepoaTHBiH bbixo# caxapa c 
noMonjBio noxa3aTejm nncTOTa OHHmeH- 
Horo caxapa (bbixo# caxapa Ha TOHHy) n 
HCnOJIB3yK)T 3Ty BeJIHHHHy XaX OCHOBy 
#jhi xoHcyjiBTai^nn n pacneTOB co CBe- 
XJIOBOAaMH b CIHA. 

1969 a. 

Bbo/j b sxcnjiyaraijHio nepBon bbto- 
MaTH3HpOBaHHOH Jia6opaTOpHH CHCTe- 
mbi Venema Ha caxapHOM 3aBO#e TyjuiBH 
(ABCTpna) jyia H3yneHHa xanecTBa ca- 
XapHOH CBeXJIBi. 

1971 a. 

BnHHHrep n Kyda^HHOB Ha ocho- 
Be ^aHHBix ^e^exa h BnxjiyHfla pa3- 
pa6aTBiBaiOT xoHijemjHio xanecTBa, b 
COOTB eTCTBHH C XOTOpOH B yCJIOBH^X 

np 0 H 3 B 0 £CTBa caxapa MenaccBi mo)xho 
paccHHTaTB no (jiopMyjie Zm =0,349* 
(K+Na), % x CBexjie, ecjra HaTypajiB- 
Hafl meJIOHHOCTB ^OCTaTOHHa, hjih no 
(j)opMyjie Zm =0,628 *N aM . B xanecTBe 
xpHTepnji n^ejiOHHOCTn aBTOpBi npn- 
MCH5HOT X 03 (j)(])JmHeHT HjeJIOHHOCTH 

AK=K+Na/N aM , xoTOpBin npn pH ry- 
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CToro coxa> 8,5 n co#ep 5 xaHHH HHBepT- 
Horo caxapa b CBexjie 0,35 - 0 , 75 % Ha 
100 r caxapa aojhxch cocTaBjnm> > 1 , 8 . 
3 to npeflJio}xeHHe Haxo^nT mnpoxoe 
pacnpocTpaHeHne Gjiaro^apn BBO^y 
aBTOMaTH 3 npoBaHHBix jiadopaTopHH 
[ 3 ]. 

C 1972 a. 

Hanajio cncTeMaTHnecxon cejiexipiH 
caxapHon CBexjiBi Ha xanecTBO. 

1974 a. 

PeiiHe(j)ejiB£, 3MMepnx, EayMrap- 
tch, BnHHep h Bene CTaBUT Ha HOByio 
OCHOBy pacneTa co/jep)xaHH5i sxcTparn- 
pyeMoro caxapa no Jlio^exe: BZG =ZG 
- [0,343*(K+Na)+0,094*N aM +0,29], % x 
CBexjie. OopMyjia npH3HaeTCn b xane- 
CTBe o({)HijHajiBHoro xpHTepna xanecTBa 
caxapHon CBexjiBi b OPT [2]. 

1976 a. 

^eBHjuiep, ^eTaBepHBe, Topn, JIoiijiBe 
h Po)xe eme pa3 npOBepatOT pa3JiHHHBie 
xpHTepHH xanecTBa Ha ceMH (J)paHijy3CXHx 
caxapHBrx 3aBO^ax b TeneHne ueTBipex ce- 
30 hob h, HcnojiB3ya (^opMyjiBi Zm(R)= 0,12 
4-K+O, 1 1 7*Na+0,408N jxim AK>2,1 hjih 
Z m (R) =0,07*K+0,654*N aM jyw AK<2,1, 
nojiynaiOT ^aHHBie, cooTBeTCTByiomHe 
npOH3BOACTBeHHBiM pe3yjiBTaTaM. 
caxapHBix 3aBO^OB c ycTaHOBxaMH «Kbch- 
thh» npeAnoixeHBi ypaBHeHHa oijchxh ca- 
xapa MejiaccBi. 

1977 a. 

Kpnrep b BeHrpHH Haxo^HT HOBoe 
ypaBHeHne #jhi pacneTa caxapa b Me- 
jiacce: ZM=0,093*K+0,266*Na+l,78, 

xoTOpoe 3aMeH^eT ypaBHeHne ByxoBa h 
BapaHH. 

1978 a. 

B OP T H ABCTpHH BBe^eHBI npeMHH 
3a xanecTBO caxapHon cbcxjibi. 

1979 a. 

PacneT caxapa b Mejiacce Ha ochobc 
aHajiH30B CBexjiBi c yneTOM co^ep)xa- 
hhh HHBepTHoro caxapa, pa3pa6oTaH- 
hbih AxnapOM, KaraTan, KaiiHMOJiy, 
063exoM h Ththi^cmb Typi^HH: Zm 
=0, 01967+0, 15428*(K+Na)+0,22246*N a 
+0,9309 1-In v/. 

1996 a. 

B EBpone BBe^eHa h ncnojiB- 
3 yeTca b HacToamee BpeMn HOBan, 
Tax Ha3BiBaeMan BpayHiHBeHrcxan, 
(jjopMyjia BBiHHCJieHH^ noTepB npn 
nepepaOoTxe, pa3pa6oTaHHaa Byxxoji- 
i^eM, MapjieH^epOM, nyxe, TjiaTTxoB- 
cxhm h Tnejicxe. B Hen npn pacneTe 
OHHmeHHoro co^ep5xaHH5i caxapa (OCC) 


6ojiBinoe 3HaneHHe yAejiaeTca Bpe^HOMy 
a30Ty h noBBiHieHHio xanecTBa npn 
onjiaTe 3a CBexjiy: 

OCC = Co#ep}xaHHe caxapa - [0,12 
x (K + Na) + 0,24 x a - aMHHO-a30T + 
1,08]. 

Ecjih no CTapoS ({) 0 pMyjie K 
h Na ynHTBiBajiHCB Ha 78 %, a a - 
aMHHO-a30T TOJIBXO Ha 22 %, TO, B 
COOTBeTCTBHH C TCXHOJIOTHHeCXHM 

nporpeccoM Ha caxapHBix 3aBO^ax h 
ycnexaMH npn cejiexipoi caxapHon 
CBexjiBi Ha xanecTBO, no hoboh 
( jjopMyjie co^ep)xaHHe xajraa h HaTpHu 
ynHTBiBaiOT Ha 33 %, a a - aMHHO-a30T 
Ha 67 %. Tax xax b xo34)$hi^hcht 1,08 b 
HOBOH (j)OpMyjie BXOJiaT H CTaH^apTHBie 
(cpe^HHe) noTepH Ha caxapHBix 
3aBO#ax b pa3Mepe 0,6, He 3aBHCnmHe 
ot npOH3BOAHTejieii caxapHon cbcxjibi, 
to BBejin ^onojiHHTejiBHO noxa3aTejiB 
«CTaH^apTHBie noTepH caxapa npn 
o6pa30BaHHH MejiaccBi» (CnM): 

CnM = 0,12 x (K+Na) + 0,24 x a - 
aMHHO-a30T + 0,48 [4]. 

B HacTOnmee BpeMn b 6ojibihhhctbc 
CTpaH EBponBi xanecTBO xopHenjiOAOB 
caxapHon cbcxjibi paccnHTBiBaeTca no 
3TOH (J)OpMyjie. 
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Branch of science 

Dates 

Stage 

Event name 

JANUARY 

Psychology and Education 

27.01-03.02 

I 

Problems of correlation of interpersonal interactions and 
educational technologies in social relations 

FEBRUARY 

Philology, linguistics 

20.02-25.02 

I 

Modern linguistic systems as instruments ot the reality 
transformation 

Culturology, Art History, 

20.02-25.02 

I 

Factor of personal harmonious development within the structure 

Philosophy and History 

of the global society progress 

MARCH 

Medicine, Pharmaceutics, Biology, 1 1 

I 

Development of species and processes of their life support through 

Veterinary Medicine, Agriculture 

the prism of natural evolution and expediency 

Economics, Management, Law, 
Sociology, Political and Military 
sciences 

21.03-26.03 

I 

Isolation and unification vectors in the social development 
coordinate system 

MAY 

Physics, Mathematics, 
Chemistry, Earth and Space 

13.05-20.05 

I 

Space, time, matter: evolutionary harmony or the ordered chaos 

sciences 

Technical sciences, Architecture 
and Construction 

13.05-20.05 

I 

Man-made world as an instrument of life support and creative self- 
expression of mankind 

JUNE 

Psychology and Education 

05.06-10.06 

II 

Subject and object of cognition in a projection of educational 
techniques and psychological concepts 

Philology, linguistics 

19.06-24.06 

II 

Global trends of development of ethnic languages in the context of 
providing international communications 

Culturology, Art History, 

19.06-24.06 

II 

Traditions and moderns trends in the process of formation of 

Philosophy and History 

humanitarian values 

JULY 

Medicine, Pharmaceutics, 
Biology, Veterinary Medicine, 
Agriculture 

03.07-08.07 

II 

Life and social programs of biological organisms’ existence quality 
development 

Economics, Management, Law, 



The power and freedom in the structure of global trends of 

Sociology, Political and Military 

24.07-29.07 

II 

development of economical and legal systems and management 

sciences 



techniques 

AUGUST 

Physics, Mathematics, 
Chemistry, Earth and Space 
sciences 

08.08-13.08 

II 

Properties of matter in the focus of attention of modern theoretical 
doctrines 

Technical sciences, Architecture 

28.08-02.09 

II 

Creation as the factor of evolutionary development and the 

and Construction 

society’s aspiration to perfection 

SEPTEMBER 

Psychology and Education 

17.09-22.09 

III 

Interpersonal mechanisms of knowledge and experience transfer in 
the process of public relations development 

OCTOBER 

Philology, linguistics 

02.10-07.10 

III 

Problems of combination of individualization and unification in 
language systems within modern communicative trends 

Culturology, Art History, 

16.10-21.10 

III 

Cultural and historical heritage in the context of a modern outlook 

Philosophy and History 

formation 

NOVEMBER 

Medicine, Pharmaceutics, 
Biology, Veterinary Medicine, 
Agriculture 

05-11-10.11 

III 

Techniques of ensuring the duration and quality of biological life at 
the present stage of the humanity development 

Economics, Management, Law, 
Sociology, Political and Military 
sciences 

20.11-25.11 

III 

Influence of the social processes globalization factor on the 
economical and legal development of states and corporations 

DECEMBER 

Physics, Mathematics, 
Chemistry, Earth and Space 
sciences 

04.12-09.12 

III 

Variety of interaction forms of material objects through a prism of 
the latest analytical concepts 

Technical sciences, Architecture 

18.12-23.12 

III 

Target and procedural aspects of scientific and technical progress 

and Construction 

at the beginning of the XXI century 
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